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:iibly  of  the  Province  of  Ontario,  the  Twenty-third    Annual    Report   of  the    Bttl 
of  Mines. 

I  have  the  honour  to  be.  Sir. 

Tour  obedient 

\v.   it.   Heabst, 

M  i » 

Dnwui  mi  \  i  or  Lakdb,  Forests   ksd  Mines, 

Toronto,  March  31st,  191 » 
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INTRODUCTORY    LI  I  rER 

To  Thi  Honoubabu    Whmwi  Howabd  Hearst, 

Mimst'  r  of  Lands,  Fort  its  and  Mint  i,   I 

Sib,— I  beg  to  hand  you  herewith,  to  hi  !  to  His   Honour  I  aant- 

rnor  in  Council,  the  Twenty-third   Annual   Re] 
for  the  calendar  y<  ar  I 

productioD  of  minerals  in  1913  was  the  largesl  on  record,  showing  an  In 
in  value  over  that  of  l  en  per  cent       During  the  last   ten  >-• 

mineral  works  of  th<    Province  have  Increased  t h»-i r  output  I  I  irlng 

the  past   live  years  by  li_  per  cent.     In   1913,  gold  shows  the  dn  among 

metals.  106.1   per  cent.,  and  Portland  cement  among   the  oon-metallk  subatai 
per  cent.    The  metallic  production   represents  To.:,  per  cent  of  the  whole    The 
of  gold  in  1913  was  almost  equal  to  the  entire  production  <>f  the  metal  from  the  time 
■  •  ry  was  made  In  1866  to  the  end  of  1912.     While  then  falling  ofr 

in  the  production  of  Bilver  from  Cobalt,  the  initios  show  a  wonderful  record,  the  output 
since  thoir  discovery  ten  yeai  Ling  two  tons  of  Bilver  kim: 

day  during  that  period. 

Pari    I.   in   addition    to   the   statistical    review    of    the    mineral    Indu  .tains 

mines  of  Ontario  by   Mr.  T.    l-\   3u1    •  rland.  Chief    : 
a  paper  by   l>r.    \.   P.  Coleman  describes  'bo  structural   a:  the   pr>-- 

rian     forks    north    of    Lake     Huron,   which    a' 

tiflc  and  economic  points  of  Hew.    Mr.  6.  R.  Mickli    m  operation 

with  Professors  \v.  H.  Ell  lis,  J.  w.  Main  and  K.  G.  K.  ardagh,  contributes  an  Important 

*•  on  The  Chemical  Composition  of  Natural  Gas  round  In  Ontario.    This  pap-:  .olds 
many  Interesting  facts  to  our  knowledge  of  'his  valuab  ince. 

in   Pan   ii   M.  ssrs.    \    G.   Burrows  and   P    E    Hopkins  describe  the  Klrkland   Lake 
and  Swastika  Gold    Vreas,  which  have  during  recent  months  attracted  mnch  attention. 

a  v.-ry  Important  event  of  th     year   aras  the  meeting  of  the  Twelfth  Internal 
The  held    in    Toronto    In    august, 

various   point-   Of  Ontario  and   to  other   Canadian    Provinces   being   made   both    before   and 

:  d    much    to    ti  and    mineral 

resources  known  |  i  the  nan  ins  of  tl 

I  have  the  !  -ir. 

Your  obedii  ti' 

Thos.  W 

/»■:'" 

Di  r  urmciri  "i   Lands,  i 

Toronto,  Mar  II  I. 
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Cobalt-Silver  vein  uncovered  in  pumpinu  out  Kerr  Lake 


Photo  by  .1.  .1.  Col 


STATISTICAL  REVIEW 

«)i  the 

MINERAL  INDUSTRY  OF  ONTARIO  FOR  1913 

Bj    rims.  \\ .  Gibson,  ikpuu    Minister  <>f   Vtlnes 

Diversity  of  < 

new  country.    No  one  indu- 
ing Bpecializal  ery    indusl  '    upon   and    i 
necessary  to  all   the  others. 

irally,  the  Indu  I  I       which 

its   resour  I    evidently   adapted.     In   a  thern 

Ontario,  I  to  order  of  time  is  hit  i  railway 

afforded,  agricultun  upon    il  y   follow. 

ther>  irkahle    minerals,    by    mini-  -  all    three    industi  found    in 

various   stages   of   developn  playing   an    important    pan    in    the    sett! 

the   country.     Falling   the   tr.  es   and    hauling    the 
during   the    winter   months   and    hel] 
and  miners  alike  musi  and  so  there  Is  a  home  mi 

which  ti.  uiid  their  own  requlremenl  him- 

self a  lumberer  bo  far  as  his  own  farm   i>  concerned,  ami   brii 
railway  ties  and  I  dings  musl  be  put  up  a-   farm  and  i 

and  for  tin  so  lun  iry. 

•  he  lumberman's  cul  of 

And  a  mark,  t,  and  thii  with  the 

nickel  won  from  the  mine.  the  production  ami  bandlinf 

much   labour   and   capital    are   called    inl  !ommunltl 

trial  "s  in  nor 

■  ompelh  d  to  furnisl  Pulp 

of  the  abundant   Buppliea  of  spruce  and  poplar.     Roads  and  rail 
built.      Schools,    i  bur<  ;  »ns    with    imp 

lr  .iid.  i  being.     So  too.  unfortunately,  do  jails  ami  b 

for  crlm  animal  whether  be  is  found  in  i 

or  mine  or  th<  ni. 

ir  in  niiim  and  lumber 
•  :i  road-makli  -  ■•  here  mi; 

much   of   thl 

ition 

of  th"  north 

rable  number 
and  are  rarely  found  ei  '  ,|;i1  labour.     V 

numbers   of  not 

the    : 

Miio-    mai  d    railwa  't.    and    no    .]■ 

Could  their  mines  or  build   their  emh.'i:  reign 

labour.     Anyone  looking  over  the  llsl  of  mlnli  iplled  by 

Mr.   'I'     P    Sutherland,   Chief    Ins] 

of  nam- s  of  foreign  origin.     Doub  this 
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fact  and  the  comparatively  high  death  and  accident  rate  in  the  mines  of  the  Province. 
In  part  this  may  be  due  to  unfamiliarity  with  the  English  language  and  the  difficulty 
of  comprehending  quickly  spoken  orders  in  an  emergency.  Mental  traits  have  also 
to  be  reckoned  with,  and  the  fact  that  very  few  of  these  men  were  miners  before 
coming  to  this  country,  or  at  any  rate  to  this  continent.  Ignorance  of  the  risks  in 
mining  and  the  handling  of  explosives,  a  certain  lack  of  resourcefulness  in  the 
presence  of  danger,  amounting  almost  to  inertia  or  even  stupidity,  and  other  charac- 
teristics, contribute  to  the  same  result.  The  building  up  of  a  strong  force  of  capable 
and  experienced  miners  such  as  the  mining  industry  of  Ontario  now  imperatively 
requires,  will  be  a  slow  process,  but  when  accomplished  it  will  mean  very  much  for 
the  effective  and  economical  operation  of  our  mines. 

The  production  of  minerals  in  1913  was  again  the  largest  on  record,  amounting  in 
"  spot "  value  to  $53,232,311  as  compared  with  $48,341,612  in  1912 — an  increase  of 
$4,890,699  or  10  per  cent.  To  show  the  large  advances  which  the  yearly  output  is  now 
making,  the  figures  for  ten  and  five  years  ago  may  be  cited.  In  1903  the  value  of  the 
production  was  $12,870,593,  and  in  1908  $25,019,373.  Thus  during  the  last  ten  years 
the  mines  and  mineral  works  of  the  Province  have  increased  their  output  by  313 
per  cent.,  and  during  the  last  five  years  by  112  per  cent. 

Of  late  years  the  chief  annual  gain  has  been  in  metals  and  metalliferous  sub- 
stances, due  to  the  great  development  which  has  characterized  mining  for  silver, 
nickel,  copper  and  gold — in  other  words,  to  Cobalt,  Sudbury  and  Porcupine.  In  1913 
both  the  metallic  and  non-metallic  branches  of  the  industry  shared  in  the  growth;  in 
fact,  while  the  former  had  a  greater  absolute  advance,  the  latter  showed  a  higher 
percentage  of  gain — 15  per  cent,  as  against  7.7  per  cent,  for  the  metallic  division.  In 
the  aggregate,  however,  the  metals  bulk  much  more  largely  than  the  non-metals,  con- 
tributing 70.5  per  cent,  of  the  total  as  compared  with  29.5  per  cent. 

Following  is  Table  I,  which  gives  a  summary  of  the  production  for  the  year  and 
also  the  number  of  employees  and  the  amount  of  wages  paid  in  obtaining  the  various 
products. 
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Table  I.  — .Mineral    Production   of  Ontario.    1913 


Product. 


Quantity. 


■ 


Metallic : 

ooi  221 

Silver 

r I  12,941 

Nickel    

Iron  ore •  •  196 

run •  • 

lbs.  (a)  LIS 

Nickel        do •■    (b)      232 


v  >18 

,477 
124.072 

K.71 
421 

1 


I 


lj7ii 
'.11 

1,014 


Less  •  Mitario  iron  on-    132, 708 
tons)  -melted  into  pig  iron.  . . 


,322 


Net  metallic  production 37,607,935 


(c)  2,460,753 

•    iS. (Mill 

16,936, 

18.547, 

81,2 


Nun-metallic: 

.  refined lbs. 

Brick,  common N 

Tile,  drain " 

Brick.  

Brick,  pressed 

Stone,  building  and  crushed 

mi  carbide tons  2,052 

Cement,  Portland  1.1.1.        3,802,321 

Corundum  tons  1.177 

Feldspar 18.615 

Graphite,  refined   ' '  1,788 

Gypsum "  10,581 

Iron  pyr  tea "  71 ,620 

bush.        2.30 

tons 

Natural  gas million  cub.  ft.  12,516 

tun.  500 

cum Imp.  gal.        7,915,761 

.   

Quartz  t 

Salt '• 



lud  Gravel cub.  yd. 

-run  iid 


54,320 


20,738 


i.l 

292 

243 

919 

1,137 

11':; 

4,  in:, 

137 

ii7 

171 
390 

2,362 

1 

52 
130 
17  4 
BOO 
233 
126 


.  1 46 
,3521 

.7' .7  t 
,1191 
.711  l 
.  1 53 
.  100 
,456 
,036 
,142 
,064 

,600 
,264 
,021 
,760 
,061 

,372 
,297 

,340 


(d) 

741 
1,162 

i.l 

7n 

141) 
163 


102 

ia 

781 

90 
234 
245 

162 
60 


Non-meta  Llic  pro* 
Add  metaU 


15.724.376 
37.501 


'..  159 
10,856 





20  315 


i .  57 ; 

-   si 7 


10.00 


1,790 
161 

31.741 

966,729 

47.602 

41.414 
M  ,067 

1 ,000 

21.751 
57.501 


5,37 
10.00 


(8.440 


The  estimated  quantity  of  metallic  from  the 

I  tides  the  quantity  converted  b  I 

(b)    The  estimated  quai  etallic  nickel  contained  in  the 

the  quantity  convei  •■ 

:  :ted  frum  the  Cobalt  silver  mil 

h  includes  the  quantity  "f  refined  si  ible. 

■  ]  t  :tn.l  nickel  oxide,    (e)  Includ  (fl  Refining  works. 
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Table  II,  given  below,  makes  a  comparison  between  the  production  of  1913  with 
that  of  1912. 

The  greatest  increase  and  the  greatest  decrease  are  both  found  among  the  metals. 
Gold  shows  the  largest  gain,  $2,444,432  (106.1  per  cent.),  and  silver  the  largest  falling 
off,  $1,092,824  (6.1  per  cent).  Other  gains  in  the  metallic  list  are:  copper,  $256,182, 
or  16.1  per  cent.;  nickel,  $501,017,  or  10.5  per  cent.;  pig  iron,  $665,523,  or  8.2  per  cent. 
No  production  of  platinum,  palladium  or  lead  was  reported  for  1913. 

Among  the  twenty-four  non-metallic  products,  twenty  show  gains,  and  four  losses, 
as  compared  with  1912.  The  largest  advance  is  in  Portland  cement,  $739,796  (21.9  per 
cent.);  other  noticeable  increases  are  in  pressed  brick  ($285,572,  or  45  per  cent), 
common  brick  ($274,102,  or  8.6  per  cent),  iron  pyrites  ($100,644,  or  141  per  cent.). 
Notwithstanding  the  decrease  in  the  production,  the  value  of  petroleum  was  greater 
by  $53,514  or  15.5  per  cent.  Sewer  pipe  is  up  by  $135,670  or  29.1  per  cent,  talc  by 
$63,982  or  104.2  per  cent.,  gypsum  by  $42,381  or  84.3  per  cent.,  and  building  and  crushed 
stone  by  $183,314,  or  19.4  per  cent. 

Decreases  occur  in  arsenic  ($15,151  or  19.1  per  cent.),  corundum  ($96,176  or  41.2 
per  cent.)  and  quartz  ($48,716  or  27.1  per  cent.).  There  was  also  a  small  decrease 
in  mica. 

Table  II.— Comparative  Value  Mineral  Production,  1912  and  1913 


Gold  

Silver 

Copper  

Nickel  

Iron  ore  .... 
Pig  iron  — 

Coball 

Nickel  oxide 
Platinum  .. 
Palladium  . . 
Lead 


Product. 


Metallic: 


1912 


2,114,086 

17,671,918 

L,584i310 

4,736,460 

238,884 
8,054,369 

315,781 


1913 


4,558,518 

16,579,094 

1,840,492 

5.237.477 
424.072 

8,719,892 

420,386 

13,326 


(!)  Increase. 
(D)  Decrease. 


80,736 

147.235 

1,290 


$ 
2,444,432 
1,092,824 
256,182 

5(H.H17 

185,188 

665,52:5 

L04.605 

13,326 

80,736 

147.2::.-) 

1,290 


Non-metallic: 

Arsenic  

Brick,  common 

paving,  fancy,  etc  . . . 

pressed  

Stone,  building  and  crushed 

Calcium  ca  rbide 

Cement,  Portland 

Corundum 

Feldspa c 


Graphite  . . . 
Gypsum  .  . . 
Inm  pyrites 

Lime 

Mica 


Yil  oral  gas  .  .  . 

Peal  

Petroleum 

Pottery  

Qua  rtz 

Sand  and  Grav< 

Sail 


Sewer  pipe 

Talc 

Tile,  drain. 


79,297 

3,178,250 

221,986 

634,169 

953,839 

L20.000 

3,365,659 

2:;:;. 212 

28,916 

65,076 

50,246 

71.(14:5 

281,672 

57,384 

2,268,022 

725 

344,537 

52.445 

179,576 


45U.251 

464,627 

61,358 

270.579 


64,146 

D           15,151 

3 

452,352 

I           274.102 

24:;.  119 

1             21.133 

919.741 

I           285,572 

1 

,137,153 

1           1  S3. 31 4 

12:;.  loo 

I                    3.100 

4 

.105.455 

I            730.790 

137,036 

1)           96,176 

(17.142 

I              3S.226 

93,054 

1             27.97S 

92,627 

I             42.3S1 

171,687 

I            100.644 

390,600 

I              8,928 

55,264 

D              2.120 

2 

,362,021 

1              93.999 

1.750 

I                1.025 

398,051 

I            53,514 

52 . 875 

I                  430 

130,680 

1)           48,716 

231 1,567 

I           233.507 

474,372 

1              24.121 

600.297 

I            135.670 

125.340 

I           63,982 

292.707 

I            13,188 

101  ♦ 


Statistical  Re^  k-w 


Table   111    glv(  Jue  Of  the   m:: 

and  a  glance  at   the  Qgun  whIl.h 

that    period.      The    increase    from    1909    to    191 
division   furnished   $1-1  ind   the   non-metallic   d)  |n    in 

the  former  was  »'.:  :it.   ami   in   ih 


Table  III.  —  Mineral   Production,    1909   (,,   |9|j 


Product. 


Metallic 

Gold 



Coball  

Copper  

Nickel   

Iron  ore. . . . 

Pit,'  iron .... 

■re.  .  .  . 



Platinum  .. 

Palladium . . 


1910 


$ 

1-').4M.:;l'L" 

1,374,103 

4,005,961 

">i:;.7iJi 

6,975.418 

5,760 


lull 


I 

15.95 
17" 
I ,281 . 1 18 
1.474 
445 
7.716.314 


l!HL' 


2.114 

17.ti71  .'<ls 

5.781 

34.310 

4.7:.' 


1  ,290 


Less  value  Ontar 
smelted  into  pig  iron 


23.466,045 
537,549 


28, 17 
317 


29.27? 
172,391 


34.94.: 

14". 


Non-metallic: 

actinolite 



Brick,  common 

paving 

' '     pressed  

Building  and  crushed  stone 

Calcium  carbide 

Cement,  Portland 

Corundum  

Feldspar 

Fluorspar  

Graphite 

Gypsum 

Iron  pyrites 



M  ca 

Natural  gas 

Peal  fuel 

Petroleum  (crude) 

Phosphate  of  lime  

Pottery  

yuart/ 

Sand  and  gravel  

Salt 


61.039 

1.916.147 

73.700 

1.571 

o.  Ill  III 

151, 

140,817 
36.204 


23.604 
78,170 
470 

73.124 

1,188.179 

240 

•    17s 

I  ,904 

13.21  1 


320 

70.709 

2.374.287 

70.648 

458.596 

7i,l  ,126 

184,323 

3,144,343 

171 

47.. MS 
15 

1 7 . 825 

474  531 

1.491 
1.284 
j   153 

oi'.485 


74.609 
2.801.971 

564 

84.437 

642 

147.158 

51  ,610 

200 

118,457 

loj 

2,184 

240 


3.178 

221 
.    169 

120 . 000 

■  212 
28.910 


71.043 


52.445 


pipe 

Tale 

d  ram  . 


311  .830 


HO. 064 


1913 


16.5; 

1  ,84 

124.072 

s.71 


Net  metallic  production...    22.928.496     28.161.678     29,102.867     34,799.743 


.  119 

91 
1.137 

123, 100 
I. UK 

137 


17  ' 

•  021 

I  .7.M i 


Total  Don-metallic  produc-    10  11.152.217      12 

tion 

Add  metall 


production. 


'  31  1 
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As  nearly  as  can  be  determined,  the  total  value  of  the  metals  produced  in  Ontario 
since  mining  in  the  Province  began  has  now  reached  the  sum  of  $263,486,309.  Table  IV 
gives  the  several  items.  From  this  amount  should  be  deducted,  for  the  sake  of  accuracy, 
the  value  of  domestic  iron  ore  smelted  into  pig  iron  in  the  Province,  which  will  leave 
the  net  total  in  the  neighborhood  of  $259,000,000.  Statistics  of  the  production  of 
platinum,  which  is  not  refined  in  this  country,  and  one  or  two  other  metals  are  in- 
complete. 

Table  IV.— Total  Production  of  Metals  in  Ontario 


Product  Value 


Gold 

* 
!).  293, 231 
113,755,383 

Platinum  and  Palladium 

290  755 

Cobalt  

1 .  492  527 

Nickel    

4(5.2(53  5(5(5 

19,080  023 

I  rem  Ore 

7,148  457 

Pig  Iron  

65  965  993 

117  290 

Zinc  Ore 

92,410 

Gold 

The  yield  of  gold  last  year  was  220,837  ounces,  valued  at  $4,558,518,  which  was 
almost  equal  to  the  entire  production  of  the  Province  from  the  time  the  first  gold  was 
obtained  at  Madoc  in  1866  down  to  the  end  of  1912. 

There  were  16  mines  producing  bullion,  of  which  seven  were  in  the  Porcupine 
field,  as  follows:  Hollinger,  Dome,  Porcupine,  Acme,  Mines  Leasing  Company  (Rea) 
and  Porphyry  Hill.  The  production  of  the  last  three  was  inconsiderable.  Three  mines 
at  Kirkland  and  Swastika  lakes  yielded  gold,  namely,  Tough-Oakes,  Swastika,  and 
Lucky  Cross.  At  Larder  lake  two  mines  contributed — La  Mine  D'Or  Huronia  and 
Goldfields  Limited.  There  was  one  each  at  the  following  points:  Long  lake  (Canadian 
Exploration  Company),  Sturgeon  lake  (Northern  Reef),  Atikokan  (Elizabeth)  and 
Hastings  county    (Cordova). 

The  lion's  share  of  the  output  was  from  Porcupine,  which  furnished  no  less  than 
$4,294,113  out  of  the  whole.  Here  the  principal  producers  were  the  Hollinger  and 
Dome. 

Hollimrer  Mine 

During  the  12  months  ending  31st  December,  1913,  the  Hollinger  mine  milled 
138.291  tons  of  ore,  the  yield  from  which  was  $2,466,220.24  or  $17.82  per  ton.  In  1912, 
45,195  tons  were  milled,  yielding  $933,682.00  or  $20.65  per  ton.  The  total  quantity  of 
ore  treated  Bince  the  mine  began  operations  therefore  was  183,486  tons,  from  which 
gold  was  obtained  to  the  value  of  $3,399,902.24  or  $18.52  per  ton.  The  value  of  the 
ore  sent  to  the  stamps  last  year  was  $2,566,414.59,  of  which  all  but  $100,436.18  was 
Baved.  This  represents  an  extraction  of  over  96  per  cent.  There  was  paid  out  in 
divid. nils  in  1913  the  sum  of  $1,170,000,  and  carried  forward  to  surplus  $544,214.36, 
making  the  total  surplus  at  31st  December,  1913,  $688,462.80,  of  which  $510,000.00  was 
in  cash  and  quickly  convertible  assets.  From  the  total  cost  of  the  plant,  $711,975.10, 
there  was   written  off  during  the  two  years  the  sum  of  $211,975.10. 
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Working  costs  for  the  year  were  as  folio 

neral    charges    < 

Strike  expense    

Administration    and    man...  

Taxes  

Insurance rji 

Clearing  Burface,   road  

Operating    camps    167 

Operating    boarding-houses     114 

Mining 

Milling  i 


6  li" 


Allowing  for  a  small  quantity  of  ore  treated  tor  the  Acme  mine,  and  addlni 
equivalent  per  ton  for  depreciation  of  plant,  •  »tal  working  coal   Is  obtained  of 

$6,975  per  ton  of  ore  milled.  The  operating  expenses  were  considerably  enhanced  by 
the  miners'  strike  in  the  Porcupine  camp  which  began  on  the  l&tb  Novembi  r,  1912, 
and  was  declared  off  on  9th  June,  1913,  the  strikers  being  unsuccessful  in  resisting  a 
reduction  of  wages.  The  capacity  of  the  mill  has  been  Increased  from  :mo  to  500 
of  ore  per  day,  and  extensions  are  under  way  which  will  further  increase  the  capacity 
to  650  tons  per  24  hours.  It  is  the  view  of  the  managi  ment  that  with  the  lncr< 
output  the  total  cost  of  production  and  treatment  can  be  gradually  decreased  to  about 
$4.50  per  ton.     During  the  1,751.66  was  expended  on  buildings  and  equip] 

Ore  was  hoisted  from  the  levels  at  100,  200,  300  and    121  ad  B  small  quantity 

from  below  4^5  feet.    From  vein  No.  1  there  were  drawn  70,606  tons,  fron 
tons,  and  from   No.  4.  31,828  tons.     The  mining  work   fur  thi 
of  drifting  at    the   second   levels,   948    feel    Of  cross-cut-. 
winzes,  :'.t'is  feel  of  shaft-sinking,  2  liamond-drilllng,  and  560  feel  of  trenching. 

The  ore  reserves  are  placed  at  845,300  tons,   having  a   value   ol    (11,604,800,  or  an 
averagi    of  $13.71  per  ton.     This  is  an    increase  of  Sl,374,£  impared    with 

estimate  of  a  year  previous.     To   Xo.   l    vein   la  allotted   284,200   tons,  to   No    I   vein 
208,400  tons,  and  to  No.  4.  121,100  t<»ns.    The  average  grade  of  all  ore  In  reserve  shown 
at  the  beginning  of  the  year  was  $17. 4s  per  ton.    The  falling  off  to  118.71  a1  Slsl   I  <• 
ber  is  due  principally  to  the  fact  tb 

done  upon     'ins  of  comparatively  low  value,     in  averag  ins  in  r- - 

vary  from  17.47  for  No.  3  to  $19.66  for  No.  l.  and  $20.00  tor  No    I 

The   capital    stock   of   Hollinger   Gold    Mines,    Limited,  90,000,   divided    Into 

€00,000  shares  of  a  par  value  of  $5  each      1:   owns  lour  mining  claims  of  approxlo 
40  acres  each  in  the  township  of  Tisdale. 

Dora  Mm. 

During  the  year  ending  81M   March,   1914,  there   were  milled  al    th<    Dome  mine 
1 15,305   r  mi  of  ore.  whi-h   n  alised   11.21  >very  oi 

The  following  were  the  i  ipend 
Plan;  and  Equipment,  '  ■'•1-  ,s-  leaving  i 

The  operating  cost,  excluding  all  developmenl   ch  ton,  whlcb 

r,.,„..  impared  wltb   LSI  lmprovem<  i 

attributed   to  the  use  of    bydrc-electric    power    during    most    of    »; 
anage  milled,  Incn  ;"' 

\  targe  amount  of  developmenl  wort  was  done,  •  ■<>•  '" 

opening  up   the  third,  fount,   and   fifth  lev<  D  ■■  • 

lurtl                sinking.    On  the  third  level  ■  ' 
to  a  horlsontal   ares  of  100, •""'    defined    bj  of  drift 
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969  feet  of  cross-cuts.  The  average  value  of  this  body  is  estimated  at  $3.49  per  ton. 
Immediately  below,  on  the  fourth  and  fifth  levels,  further  areas  of  ore  were  located, 
averaging  at  the  former  a  value  of  $4.03  per  ton  and  at  the  latter  $4.94  per  ton.  The 
amount  of  development  work  done  figured  on  the  ore  milled  was  equal  to  $1.11  per  ton. 

The  balance  of  fully  developed  lower  grade  ore  above  the  100-foot  level  is  given 
as  512,600  tons  of  an  average  value  of  $4.84  per  ton,  and,  in  addition,  the  develop- 
ment work  in  No.  2  shaft  section  indicated  the  existence  of  2,000,000  tons  of  ore,  aver- 
aging $3.50  per  ton.  Diamond  drilling  has  shown  other  low  grade  ore  bodies  to  exist, 
but  the  data  obtained  are  not  sufficiently  definite  to  warrant  an  estimate  of  tonnage 
or  valui  s. 

The  ore  sent  to  the  mill  came  very  largely  from  surface  pits,  the  mine  having  so 
far  been  worked  mainly  as  a  quarry,  quartz  and  schist  alike  being  crushed.  The 
total  value  of  the  ore  treated  was  $1,274,598.29,  or  an  average  of  $8.77  per  ton.  The 
percentage  of  recovery  was  94.51.  The  bullion  obtained  by  amalgamation  amounted 
in  value  to  $730,866.79,  and  by  cyanidation  $473,730.85. 

In  June,  1913,  it  was  decided  to  increase  the  capacity  to  340,000  tons  of  ore  per 
year  by  the  addition  of  40  stamps,  making  80  stamps  in  all,  and  to  change  the  process 
from  an  all-slime  to  a  combined  sand-leaching  and  slime  treatment.  Briefly  the  opera- 
tions of  the  enlarged  mill  may  be  thus  described:  The  ore,  after  being  delivered  from 
the  rock  breaker  station,  will  be  crushed  by  80  stamps  and  5  tube  mills,  the  product 
from  the  latter  being  distributed  over  24  amalgamating  plates,  from  which  one-half 
the  gold  will  be  recovered.  The  product  will  then  be  classified  into  sands  and  slimes 
by  means  of  hydraulic  classifying  and  concentrating  cones.  The  sands  will  be  deliv- 
ered  to  six  tanks,  each  40  feet  in  diameter  by  8  feet  6  inches  deep,  tfce  extraction  of 
gold  from  the  sands  being  by  means  of  the  leaching  of  cyanide  solution  The  slimes 
■.ill  be  treated  in  the  existing  plant  of  Pachuca  tanks  and  Merrill  slime  presses.  When 
the  new  plain  is  fully  in  operation,  it  is  expected  to  have  a  favorable  influence  on 
working  costs,  reducing  the  latter  to  at  least  $2.50  per  ton  of  ore. 

The  above  particulars  are  In  the  main  abstracted  from  the  company's  third  annual 
report.  Referring  to  the  mine,  the  report  characterizes  it  as  "a  deposit  of  low  grade 
ore  which  should  be  worked  by  a  policy  of  non-selective  mining,  and  which,  on  the 
new  basis  of  treatment,  gives  assurance  of  a  profitable  life." 

Porcupine  Crown 

This  property,  a  controlling  int<  n  st  in  which  is  owned  by  the  Crown  Reserve  .Min- 
ing Company,  Limited,  is  obtaining  satisfactory  results.  It  is  situated  to  the  south 
of  and  adjoining  the  Hollinger  mine.  Five  levels  were  in  operation  at  the  close  of 
1913,  at  100,  200,  300,  400  and  500  feet  respectively.  The  mill,  which  was  enlarged 
during  the  year  from  5  to  1"  stamps,  treated  19,715  tons  of  ore  of  an  average  value  of 
$20.30    per   ton,   the   recovery   of  gold   amounting  to   $325,542.50. 

the  beginning  of  the  year  the  mill  was  of  5  stamps  only,  but  15  stamps  were 
added  and  the  continuous  decantation  process  of  cyaniding  introduced,  increasing  the 
percentage  of  recov  ry  from  85  to  96  per  cent.  The  reserves  of  ore  are  estimated  at 
72,472  tons,  worth  $1,860,227.95,  or  an  average  of  $25.66  per  ton.  The  ore  shoot  is 
proven  to  have  a  length  of  •inn  feet,  and  diamond  drilling  has  located  either  a  continua- 
tion of  one  ore  body,  or  an  altogether  new  one.  In  estimating  the  ore  reserves,  no 
allowance  is  made  for  any  depth  below  that  actually  proved  by  the  working  faces,  nor 
for  any  lateral  length  beyond  such  proven  places.  The  company  expects  to  treat  35,000 
tons  of  ore  during  1914,  and  Is  confident  of  making  a  profit  of  $25,000  per  month. 
As  it  is  without  d<  b  .  It  dei  Ided  to  begin  paying  a  dividend  at  the  rate  of  12  per  cent, 
per  annum  from  ls1  January,  1914.  The  Company's  capital  is  $2,000,000.  the  par  value 
of  the  shares  being  $1  each. 
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Kukl.i'i  I   I  ,ik> 

small,  veins  of  gold  Kirkland  lake  brought 

into  view  during   1913.     The    lake    I 

station,  on  tjhe  Timiskamlng  and  Northern  Ontario  Rallwa: 
Swastika   gold   area   to   the  south.     The 
bi  d   In   pari   two  of  this   r<  port. 
The  principal  property,  or  at  anj    rat  ne  upon   which  thi 

development   work  has  been  done,  is  the  Toug 

40  a.  .'ml  of  the  year  the  ahafl   t  md  then 

two  levels,  at   100  and  200  teel   respectively.     Borne  24"  drifting  b 

on  the   100-foot   level  and   146   feel   on  th<    201  el.     From  the  nan 

shipments  of  hand-picked   ore   were  mad.'   in    1912,  ami   Mir.-,    in    193 
Pennsylvania   ami    \.  i    Jersey.     Thea     shipments    comprised    in    all     101.04 
ore.  whi.  I .    _  221,  or  >  l".7  00   pi 

tents  ran   from  2::  to  64  ounces  per  ton.     In   addition,   1,91 
was    pur    through   a    .".-stamp   mill    on    the    property,    from    which 
recovered,  or   |  ton,   in   addition    to   |116.&6    worth   of  sill 

..•'  c'aim-  arc  known  as  the  Teck-Hughes,  Sylvanite,   Burnside,  (lull 
Lake,  Wright-*Hargrave,  etc    On  the  Teck'Hughes  in  January,   1914,  th<  i 
shafts.  Xo.  l  being  l:'"  feet  deep,  No.  :. 

in  the  porphyry,  Xo.  2  in  the  conglomerate.     There  w<  re  J  ■  t  of  drifting  ami  ■ 

editing  a:   l"n  feet  in  shaft  Xo.  !.  and  :  if  drifting       d  itting  in   N 

The  Kirkland  Lake  Proprietary,  Limited,  formed  in  London,  England,  ha-  acquired 
control  of  the  Tough-Oak.  s  and  Teck-Hughes  groups,  and  t!. 

tation   of   tli--   London   share   market,   where   stock   manipulation    is   thoroughly    ui 
stood.     The  area  is  certainly  a  promising  one,  and  If  it  r<  from 

company   promoters,   i--   merits   will  ere  long  he  demoi  iund 

in   Timiskamlng  conglomerate  and   greywacke*   in   contact    with   porphyry,  and 
the  latter.     Water  power  at    Long  lake  on  the  Blanche  river  Is  being  •: 
electric  current   will  i»c  transmitted   '<>  Kirkland  lake  "ration  of  the  mil 

Luck)    Cross  ami  Swastika   mines  each   produced  a  -mall  quantity  of  bullion, 
The  mill  at   the  former  was  In  rom   ■"•  to  10  I  .     ■     •  imps 

ran  about  a  month  and  a  half,  and  the  completed  mill  about    •"    d  i 

Other  (told  treat 

01    th'-  remaining  gold   mines,  the  principal   producer 
Exploration    Company's   propertj  lak<    on   the  Sauir    Branch  of  the  i 

Pacific   Railway.     This   mine,  which    con  enlcal    ore,  l: 

developmi  The  mill  now  i  quipped  with 

a  cyanidation  plant.    For  some  time  operatioi 
conn,  otlon  b  i  nrltta  the  line 

plant    was    in    operation    for   nine    month-   of   the    .. 

in   Mi.-   Larder   Lake   Mining   Division,  Qoldfletds,   Limited  'nop- 

or  h  work,     'lie    companj    has   developed   ;i    ■• 

forti.  .ii  of  its  min  La  Mini    D'or  Huronla,  a  Tl  Que  > 

company,   have    developed    a    mine    n  !   have   turned   out 

bullion.     L   Is  pro  the  min.  r  on   Vict 

short  ay. 

At  Sturgeon  lake,  the  Northern   it.  tnthony   mine,  mail,-  Inter- 

mitt.  ■  ace.     it    .•  ited  for  inly. 

In  the  county  ol    Peterborough,  mine  produi 

closed    down    in    August        I  irly    In    1914 

obtained  and  that  the  property  «  I      No  other  mine  | 

report.. i    u  j   prod  i  '  on  of  gold  during  tl 
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The  Elizabeth  mine,  situated  4io  miles  west  of  Atikokan  station  on  the  Canadian 
Northern  Railway,  ran  a  tew  tons  of  ore  through  its  mill  of  10  stamps.  More  or  less 
development  work  was  done  here,  and  also  at  the  Canadian  Homestake,  six  miles  from 
Kenora,  formerly  known  as  the  Scramble  mine.  The  shaft  at  the  latter  property  was 
down  200  feet  at  the  close  of  the  year.  The  mine  has  an  electrical  equipment  through- 
out, and  derives  its  power  from  Kenora. 

Gold  .Mininir  Companies 

The  gold  mining  companies  reporting  to  the  Bureau  for  last  year  are  given  in  thp 
following  list,  which  shows  the  number  of  stamps  in  the  several  mills,  and  which  were 
producing  and   which  non-producing  concerns:  — 


Gold  Mining  Companies,  1913 


Name  of   Company. 

Name  of  Mine. 

Locality. 

No.  of 

Stamps. 

P.    O.    Address    of 
Manager,    etc. 

Producing  Companies: — 

Acme 

Timmins. 

Canadian   Exploration   Company,   Limited. 

Long   Lake    . . 

Long  Lake   

20 

Naughton. 

Siin<        Limited     

<  lordov  i   .       . 

Peterboro'    county 

30 

Cordova. 

Elizabeth    Gold    Mines.    Limited    

Elizabeth   .   .  . 

10 

Atikokan. 

Preston  &  W.  C.  Offer 

Porphyry  Hill. 

Porcupine     

South    Porcupine. 

Goldfields   .... 

Lanier  Lake   .... 

30 

Larder    Lake. 

Bollinger   cTold    Mines.    Limited    

Hollinger    .... 

Porcupin?    

40 

Timmins. 

La   Mine  T>'Or  Huronia,   Limited 

Huronia    .    ... 

Larder   Lake    .... 

10 

Larder   Lake. 

Lucky  Cross  Mines  of  Swastika.   Limited.  . 

Lucky   Cross.. 

10 

Swastika. 

Mrlntvre -Porcupine     Mines,     Limited     .... 

Mclntyre- 

Porcupine   . 

Porcupine    

10 

Schumacher. 

St.  Anthony  .. 

Sturgeon  Lake   .  . 

10 

Toronto. 

Porcupine  Crown  Mines,  Limited 

Porcupine- 

Crown  .... 

Porcupine    

20 

Timmins. 

Mines    Leasing   &    Development   Company, 

Porcupine     

5 

Schumacher. 

The   Dome  Mines,   Limited   

Porcupine    

40 

South    Porcupine. 

The   Swastika    Mining   Company,    Limited. 

Swastika  .... 

Swastika    

5 

Confederation         Life 
Building,  Toronto. 

ToughOakes  . 

Kirkland  Lake   .  . 

5 

Swastika. 

Total   

245 

Non-producing  Companies : — 

Gold    Mining    Com- 

i  :i  aadian 

Homestake  . 

•• 

Dome    Lake    Mining    &    Milling    Company, 

Dome   Lake    .  . 

Porcupine 

Schumacher. 

Porcupine 

Shoal   Luke   .  . 

Schumacher. 

Olympia  Gold  Mining  Company,   Limited. 

Olympia  .... 

B2   Reamy  street,  st. 

Paul.    Minn. 

Pearl   Lake  CoM  Mines,   Limited    

Pearl    Lake    .  . 

Porcupine  .... 

Schumacher. 

Plenaurum  ..  . 

Porcupine 

Schumacher. 

■  d   Mines,   Limited   

Teck-Hughes   . 

Kirkland   Lake   .  . 

Swastika. 

I  lie  Gilmour  Mining  Company,   Limited.. 

( rilmour  .... 

Hastings    county.. 

.-> 

Gilmour. 

Three  Nations  Gold  Mining  Company 

Three  Nations. 

Porcupine 

10 

Porcupine. 

Vipond  Porcupine  Mines  Company,  Limited 

Porcupine      

Schumacher. 

eated  in  Bollinger  mill. 


Four  tons  ore  treated  in  arrastra ;  21 
tons  shipped  to  smelter  ;it  Perth 
Amlioy,    N.J. 


Silver 


The  mines  at  Cobalt  occupy  the  same  position  of  supremacy  in  relation  to  the 
output  of  silver  in  Ontario  as  do  the  Sudbury  mines  to  the  production  of  nickel  and 
copper,  and  the  Porcupine  mines  to  the  yield  of  gold.  Ten  years  have  now  elapsed 
since  the  veins  at  Cobalt  began  to  be  worked,  and  during  these  ten  years  185  and  a 
half  million  ounces  of  silver  have  been  produced,  valued  at  98  and  a  quarter  million 
dollars.  This  means  that  the  total  weight  of  pure  silver  yielded  by  the  mines  up  to 
31st  December.  1913,  was  6,360  tons  of  2,000  pounds  each;  or  in  other  words,  allow- 
ing 313  working  days  to  a  year,  2  tons  of  pure  silver  have  been  taken  out  of  the 
mines  of  Cobalt  for  every  working  day  since  they  began  to  produce. 
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The  production   for  1913  *  tlia„ 

'"  1*12,  or  a  d  ailing  off  l(t,.r. 

Dut  hl  limlnutlon  ired  with 

or,  and  it  maj  luded  thai  the  climax  ..r  pi 

■  i.  and  thai   henceforth  a 
water  mark   was  reached   In   1911,  when  the  output 
with  the  yield  of  1911.  that  for  191  .  diminul 

tlu>  total   production  of  silver  in   the   Province,   it 

aboTe  given  the  silver  accompanying  the  bul  tied  from  the  gold  mint 

amoni  making  the  emir,   yield  of  allvei 

The  mines  of  Cobalt    proper   of   course    furnish    t  the   output,   the 

lesser  Cobalts  so   far   not    having  been    relatively   important    contrlbot  Ding 

to  each  source  its  share  of  the  product,  the  following  figures  shov 
silver:  — 

Cobalt    proper    

Casey    township     

Gowganda   

South     Lorrain     

Gold    mines     « 

Total     l'v.Tl-  t  ■«::  l 

The  number  of  producing  mines   in    1913    was  35,  as  a.  ;    in    1912.     Tl 

lowing  list  gives  the  names  of  those   whose  production  exceeded   1,000,000  ounces:  — 

Niplssing   ■  ■  169 

Coniagas  

La  Rose 2  592,776 

Cobalt    Townsite    ^.M  I 

McKinley-Darragh-Savage 2,228,497 

k.  rr  Lake 

Crown    Reserve    177' 

Buffalo  1.762 

O'Brien Ill 

Seneca-Superior l  .1  - ; 

The  only   new   name  on   this   li.-t    is   that   of  Seneca-Superior,   which    I  place 

of  Cobalt  Lake.    There  are,  however,  some  changes  in  the  order  of  :  com- 

pared  with   1912,  when  the  list   contained  eleven   nam.-      The  thn 
were  again  at  the  head   last   year,  and    in   the   -am.'  order,   bul    Cobalt   Townslte   a 
up  to  fourth  place,  ''rown  Reserve  dropped  from  fourth  pis  trlen, 

which  w.is  eleventh  in  1912,  became  ninth  in  I 

following  than    a    million,    hut    more    than    half    a    million 

ounces: — 

Cobalt    Lake    

Case> -Cobalt   

Timlskamlng 

.1    

Tn  thewey 

Hudson   Hay   

Tii.   other  producing  mines  wen    Uaddin  Cobalt,  Ball* 
city    .f   Cot, ait.   Coi.ait    Comet,   Cochrane,   Colonial,    Drummond,    lie 

Orion    Realty,     p.  nn-Cana-l:  rk-OntariO,     Mann. 

Miller  Lake  0*Bri(  n,  w-  ttlauf  i  L  n  < in. 
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In  the  outlying  camps  the  productive  mines  were: — In  Casey  township,  Casey- 
Cobalt;  in  Gowganda,  Miller  Lake-O'Brien  and  Mann;  in  South  Lorrain,  Wettlaufer- 
Lorrain, 

Shipments 

There  were  shipped  from  the  Cobalt  district  last  year  9,861  tons  of  ore  and  11,016 
tons  of  concentrates,  a  total  tonnage  of  20,877.  The  shipments  in  1912  comprised 
10,719  tons  of  ore  and  11,214  tons  of  concentrates,  total  21,933  tons.  As  has  been 
pointed  out  on  previous  occasions,  the  natural  evolution  of  camp  practice  is  in  the 
direction  of  carrying  the  treatment  of  ore  to  the  highest  profitable  point.  Thus,  the 
Nipissing  Company,  which  has  led  the  way  in  ore  processes  at  Cobalt,  by  means  of  its 
high  grade  and  low  grade  ore  mills,  brings  practically  all  the  product  of  its  mines  to 
the  form  of  merchantable  bars,  which  are  shipped  direct  to  London.  It  purchases  con- 
siderable quantities  of  ore  from  other  mines,  and  ships  the  result  also  as  refined  bars. 
The  total  production  of  bullion  in  the  Nipissing  mills  was  6,530,871  ounces,  of  which 
4,726,994  ounces  were  the  product  of  Nipissing  ores,  and  1,803,877  ounces  the  product 
of  ore  received  from  other  mines.  Similarly,  the  Buffalo  mine,  which  has  also  a  mill 
for  treating  high  grade  ore  and  concentrates,  sent  almost  the  entire  output  of  its 
mine  to  market  in  the  form  of  bullion.  The  total  product  of  the  Buffalo  last  year  was 
1,752,199  ounces,  of  which  only  83,436  ounces  were  marketed  in  concentrates,  the 
remainder,  1,668,763  ounces,  being  converted  into  bullion.  One  result  of  the  tendency 
above  noted  is  of  course  to  restrict  bulk  shipments  of  untreated  material.  The  reduc- 
tion works  connected  with  the  Coniagas  and  O'Brien  mines,  though  situated  at  Thorold 
and  Deloro  respectively,  are  really  part  of  the  equipment  of  Cobalt  camp,  and  were 
they  located  within  its  limits  the  consignments  by  railway  would  be  still  further  cur- 
tailed, since  they  treat  a  large  part  of  the  high  grade  output  both  as  ore  and  con- 
centrates. 

The  silver  contents  of  the  shipments  were  as  follows:  — 

Product.                                                              Quantity.  Silver. 

(tons)  (ounces) 

Ore 9,861  13,668,079 

Concentrates 11,016  8,489,321 

Bullion 7,524,575 

Concentration  of  Ore 

The  remarkably  rich  ore  which  characterized  the  Cobalt  deposits  when  they  were 
opened  and  during  the  early  stages  of  their  operation,  is  by  no  means  as  yet  exhausted. 
Old  veins  continue  to  be  worked,  and  new  ones  are  found  from  time  to  time  both  on 
the  Burface  and  by  exploration  underground.  Notable  instances  of  recent  date  were 
the  rich  vein  found  by  the  Seneca-Superior  Company  while  prospecting  their  ground 
under  the  bed  of  Carl  Lake,  leased  from  the  Peterson  Lake  Company,  and  the  spectacular 
outcrops  disclosed  on  the  Kerr  Lake  property  on   draining  the  lake. 

Notwithstanding  this  persistence  of  high  grade  ore,  it  is  being  recognized  that 
the  future  of  the  camp  depends  largely  upon  the  lower  grades  of  material.  These  are 
principally  of  two  kinds.  One  is  composed  of  small  stringers  of  ore  of  ordinary  type, 
occurring  in  sufficient  abundance  in  a  given  area  to  render  the  whole  workable.  The 
other  is  wall  rock,  into  the  cracks  and  fissures  of  which  native  silver  in  thin  films 
and   plates   has   passed    from   the   main   veins. 

Concentration  of  low  grade  ore  is  now  part  of  the  established  practice  at  Cobalt, 
and  practically  all  the  mines  of  importance  either  have  concentrating  plants  of  their 
own  or  arrange  with  one  or  other  of  the  custom  works  at  Cobalt  for  treatment  of 
their  low  grade.  The  latter  practice  is  not  confined  to  the  poorer  classes  of  ore.  The 
Nipissing  high  grade  mill  treated  632  tons  of  high  grade  ore  last  year  from  some  half 
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dozen  mines  which  found  H   m  :   their  on 

this  way  than  to  ship  it  out  of  the  camp. 

The  quantity  of  lo  luring  thi 

resulting  concentrates   weighing  11,268  tons,  the 

therefore  42.5  to  l.    This    quantity    doee    not    Include    the    materia]    treated    In 
Nlplsaing  aini   Buffalo  low  grade  mills  or  Mi.-  Domini 
concentrate  product  was  converted  into  bullion,  but  comprise*  only  • 
the  various   mines  and   works,   the   product    of  which    was  shlppt 
concentrates  to  be  treated  elsewhi  re     The  actual  Bhlpi 
to  11,016  tons,  containing  8,489,3l'1  ounci  B  of  Bllver,  an 

Applying  this  average  to  the  whole  production,  it  would  a;  the  >ii\- 

of  the  11,268  tons  would  be  8,68:'.. 120  ounces. 

The    low   grade   ores   refined    into    Bllver    bullion    at    the    Niplssing,    Buffalo    and 
Dominion    Reduction     Company's    works,  amounted    to    204,161    tons,    yielding    ".1. 
ounces  of  Bllver,  an  average  of  26.1   ounces   per  to 

\     omplete  statement  of  the  low  grade  ores  manipulated  in  the 
tratlng  and  refining  plants  of  the  Cobalt  camp  lasl  yi  ar  would  therefore  !>••  a<  follows:— 

Ore  treated.     Product        Bllver, 

trates) 
At  mines  and  custom   works   ..        470,377  11,268        8,68:'..  1:'" 

Refining  works,  CobaH    204,161         Bullion. 


Total 674,528  

The  average  recovery  per  ton  of  ore  treated  bj    the  minee  and  custom  work 
18.45  ounces,  and  by  the  bullion  plant-  l'."..11   o  r  for  the  whole  qua 

20.47  ounces.     If  it  is  assumed  that  as  much  as  85  per  cent  of  tin-  original  silver  was 
recovered,   which   is  perhaps   an  Imate,   the   si',\  lined    in   the    rock 

it   went  to  the  mills  amounted   to   16,011,956   out; 
ounces. 

The  above  of  course  takes  no  account  of  the  low  grade  on 
the  United  States  where,  because  of  it<  slllcious  qualltli  iseful  for  making 

furnace  mixtures  with  basic  ores.     The   rimm  s.  however,   make  qui 
important  part  in  the  Cobalt  silver  mines  which   the  low   mail'  i   milling 

have  already  come  to  play.     It  is  likelj    that   this  Importance  will   in  rther  than 

diminish,  with  the  progress  of  the  camp. 

One  effect,  already  qui'  able,  will  ;»•  the  rise  in  the  demand  for  labour  In 

proportion   to  the  output  of  silver.      It    requires  a  much   larger   cumber  of  u 
out   large  quantities   of  low   grade   or.-   than    comparatively   small    q  high 

grade   material,  and  a  iargl  r  number  of  hand  and    manipul.i 

machinery   and    more  power   are   also    necessary,    Involving    th< 
capital  in  fixed  lnvestm< 

-.ii\  er  Stntttcn 

T  •    principal   Bmeltlng   works   in   operation   during   the  tf  the 

Niplssing  Mining  I  oinion  Reduction 

pany,  the  rvioro  Mining  &  Reduction  Company,  and  Uw    Coniai  Ion  Com] 

The    first    •  n    the    property    of    the  ;'ilt.    and 

are  operated  in  connection  with  the  mines.     \'   the  Niplssing  mill 

high   grade   fire    from   other   mines      The   quantlt: 

Nlplsi  ng  Company  : 

onvert.  .1    into    bullion    along    with    1,1  ■'    hlgli    gl  the 
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Nipissing  mine  itself,  averaging  2,501  ounces  per  ton.  The  total  quantity  of  bullion 
shipped  from  the  plant  being  6,530,871  fine  ounces,  which  includes  also  the  product  of 
the  low  grade  mill,  namely,  1,985,209  ounces  recovered  from  77,240  tons. 

The  Coniagas  works  are  at  Thorold,  and  handle  chiefly  the  high  grade  ores  and 
concentrates  produced  at  the  Coniagas  mine.  At  Deloro  in  Hastings  county,  the  Deloro 
Mining  &  Reduction  Company  treat  the  high  grade  ores  and  concentrates  from  the 
O'Brien  mine,  and  also  similar  material  brought  from  other  mines  at  Cobalt. 

The  Canada  Smelting  &  Refining  Company's  plant,  situated  at  Orillia,  was  con- 
sumed by  fire  and  was  in  consequence  not  in  operation  during  the  year. 

The  Metals  Chemical  Company,  Welland,  Dominion  Refineries,  North  Bay,  and 
Buffalo  and  Ontario  Smelting  &  Refining  Company,  Kingston,  all  erected  plants  of 
limited  capacity,  but  have  not  as  yet  taken  an  important  part  in  the  refining  of  silver 
or  treatment  of  Cobalt  ores.  The  Dominion  Refineries  went  into  liquidation,  and 
the  property  is  now  owned  by  the  Standard  Smelting  &  Refining  Company. 

Markets  and  Prices 

Viewing  the  world  as  a  whole,  both  the  output  and  the  price  of  silver  were  lower 
in  1913  than  in  1912.  The  estimate  of  last  year's  production  by  the  Director  of  the 
United  States  Mint  is  212  million  ounces,  as  compared  with  224  million  ounces  in 
1912,  and  229  million  ounces  in  1911.  The  result  is  arrived  at,  however,  after  credit- 
ing Canada  with  a  yield  of  38,500,000  ounces,  which  is  certainly  an  excessive  estimate, 
exceeding  the  true  figures  by  about  5,500,000  ounces.  Making  this  reduction,  the 
world's  production  would  be  in  the  neighborhood  of  206  and  a  half  million  ounces. 
The  principal  falling  off  was  in  Mexico,  where  mining,  in  common  with  all  other 
industries,  suffered  by  the  internecine  strife  which  prevailed  during  the  year,  and  still 
obtains.  The  yield  of  silver  in  that  country  is  given  as  68,050,000  ounces,  as  against 
Tl.L'.oO.OOO  ounces  in  1912  and  75,032,400  ounces  in  1911.  It  speaks  well  for  the  intrinsic 
merits  of  the  silver  mines  of  Mexico  when  the  prevalence  of  what  from  the  outside 
iooks  like  anarchy  is  compatible  with  so  comparatively  slight  a  reduction  in  the 
output. 

The  United  States  increased  its  yield  from  60,339,400  ounces  in  1911  to  63,766,000 
in  1912,  and  67,601,111  ounces  in  1913,  thus  closely  approaching  the  output  of  Mexico, 
hitherto  the  most  important  producer.  The  increase  is  due  largely  to  an  enlarged 
production  by  the  silver-lead  mines  of  Idaho  and  Colorado  and  the  silver-gold  mines 
of  Nevada.  The  output  of  Canada  as  a  whole  was  about  a  million  ounces  more  than 
in  1912. 

The  other  principal  important  sources  of  silver  are  Australia  and  South  America, 
tin-  former  of  whom  shows  a  reduction  as  compared  with  1912  of  2,900,000  ounces,  and 
the  latter  5,280,000  ounces.  Other  countries,  including  Spain,  Germany,  Japan,  Central 
America  and  Africa  share  in  the  decrease,  which  seems  to  have  been  general  through- 
out all  the  silver-producing  communities  of  the  world,  except  some  of  the  leading 
silver  camps  in  the  United  States. 

The  course  of  prices  for  silver  in  1913  was  not  such  as  to  stimulate  production, 
the  average  price  for  fine  silver  in  New  York  being  59.782  cents  per  ounce,  as  com- 
pared with  60.837  cents  in  1912.  In  January  the  price  rose  to  62.9  cents,  fell  in  Feb- 
ruary to  61.6  cents,  and  in  March  to  57.9  cents;  advanced  in  April  to  59.5  cents,  and  in 
May  to  60.4  cents,  receding  in  June  to  59  cents,  and  in  July  to  58.7.  August  saw  a 
rise  to  59.3  cents,  September  to  60.6  cents,  and  October  to  60.8  cents.  The  price  fell 
again  in   November  to  59   cents,  and   in   December  to   57.8   cents. 

The  demand   for  silver  was  less  active  in   1913  than  usual. 

Exports  from  London  to  India  amountefi  to  £9,850,000,  as  compared  with  £12,390,641, 
of  which  about  £5,500,000  was  taken  by  the  Indian  Government  for  coinage  into  rupees 
in  anticipation  of  moving  the  excellent  crops  ensured  by  favorable  monsoons.  The 
ineradicable  tendency  of  the  Indian  speculators  to  gamble  on  the  rise  and  fall  of  the 


1914 


Statistical  Review 


15 


market  led  to  consequences  disastrous  to  ■  number  of  the  oath 

of  which,  the  Indian  Specie  Hank,  was  obliged  to 

institution   was  committed   to  the   purchase  of  about    I  rsr   In   London, 

but  a  strong  syndicate  was  Formed  In  the  latter  place  rer  the   • 

which  action  had  the  effect  of  restoring  the  mark  »re  normal  conditio 

tendency  In  India,  noted  In  recei  .  to  favor  gold  rather  than  the  tin. 

BilTer  for  boarding  purposes,  was  more  marked  than  ever  last 

worth  of  10-ounce  gold  bare  were  forwarded  from  n.i  las-  year,  ai 

pared   with   £8,124, in   1912. 

china  is  another  Important  mart   for  silver,  t>ut  the  large  put  rhleh  have 

for  some  time  been  looked  for  by  tin-  government  of  that   countrj   in  oi 
the  system  of  currency   have   i.<>t   yet    been   mad.'.     Although   China   li  now   nominally 
a   republic,   the   recently-elected  Presidi  nt.   Yuan    Shi    Kal,    la   apparentlj 
to  be  trammeled  by  a  useless  and  expensive  Parliament,  and  ha-  ntly  diem] 

the  latter,     what  effect  this  will  have  upon  the  scheme  of  financial  renovation,  or 
many  other   reforms   which   have  been   proposed   in   that    country,   time   alone   will 
Stocks  of  sycee  and  bar  silver  in  Shanghai   were  much  larg.r  at  the  close  <>f 
a  year  before,  having  a  value  of  £5,785,000,  as  ag  "0. 

What  the  course  of  prices  for  silver  may  he  in  the  near  future  no  one  can  pi 
In  view  of  the  slackening  of  production,  especially  in  Mexico,  and  of  the  shri: 
of   stocks   on   hand    at    the   close   of   the    year    to    unusually    small    din  .    it    would 

seem   probable   that   at   any   rat.-   no   further   lowering  of   values   is   Imminent. 

In    table  V   subjoined   are   presented   the   statistics   of   the   yearly    and    t" 
of  silver  from  the  Cobalt  mines  since  the  beginning  of  production  in 

Table  V.— Silver  Production.  Cobalt    Mines,   loin   to  1QI.1 
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ing  the  ores  and  concentrates  passed  through  their  plants,  but  no  such  information 
can  be  had  with  respect  to  the  consignments  of  ore  and  concentrates  exported  to  other 
countries.  In  consequence,  it  is  impossible  to  say  what  proportion  of  the  cobalt,  nickel 
and  arsenic  contained  in  the  year's  production  of  ore  from  the  mines  of  Cobalt  event- 
ually  finds  utilization  in  the  arts,  though   it  is  doubtless   considerable. 

Under  these  circumstances,  in  compiling  the  tables  of  production,  the  estimated 
quantities  of  these  substances  are  given,  and  in  the' valuation  column  the  amount  of 
money  actually  received  by  the  mine  operators  and  refiners — chiefly  the  latter — when 
tne  products  are  marketed.  For  this  reason  it  would  be  misleading  to  divide  the  value 
by  the  quantity  of  any  one  of  these  products  and  to  assume  that  the  result  would  be 
the  average  price  at  which  the  whole  was  sold.  As  a  matter  of  fact,  probably  a  con- 
siderable percentage  may  not  have  been  sold  at  all,  the  amount  of  money  shown  in 
the  value  column  simply  representing  the  return  obtained  for  that  portion  actually 
sold.  It  seems  desirable,  however,  to  make  the  record  as  complete  as  possible,  so  that 
an  idea  may  be  obtained  not  only  of  the  gross  value  of  the  output  of  the  Cobalt  mines, 
but  also  of  the  potentialities  of  these  valuable  elements  produced  in  such  profusion 
and  as  yet  only  in  part  utilized. 

Table  VI,  which  follows,  gives  the  gross  production  of  the  various  metals  at  Cobalt 
since  the  opening  of  the  mines. 


Table  VI.— Total  F>roduction,  Cobalt  Mines,  1904  to  1913 


Year. 

Nickel. 

Cobalt. 

Arsenic. 

Silver. 

Total 

Tons. 

Value. 

Tons. 

Value. 

Tons. 

Value. 

Ounces. 

Value. 

Value. 

1904.... 
Hill.").... 
19(10.... 
1907.... 
1908.... 
1909.... 
1910.... 
1911.... 
1912.... 

.4 

75 
Kill 
370 
612 
7lil) 
504 
392 
429 
377 

$ 
3.467 
10,000 

1.174 

"14,220 
13,326 

16 

US 

321 

739 

1,224 

1,533 

1,098 

852 

934 

821 

$ 

19,960 
100,000 

80,704 
104,426 
111,118 

94 . 965 

54,69!) 
170,890 
314.381 
420,386 

72 
549 
1,440 
2.95S 
3,672 
4,294 
4.S97 
3,806 
4.166 
3.663 

$                                          $                    $ 
903           206,875          HI, 887          136,217 
2,693        2,451,356      1.36(1.5113      1.473,196 
15,858       5,401,766     3,667,551      3.764,113 
40,104      10,023.311      6,155,391      6.301,095 
40,373      19,437,875     9.133.378     9,284,869 
61,039      25,897,825    12.4lil.576    12.617,580 
70,709     30.645,181    15.478.047    15,603,455 
74,609      31,507,791    15.953.847    Hi. 199, 346 
80,546      30.243,859    17.4llS.935    17.818,082 
64,146      29.681.975    16. 553. 981    17.051,839 

Total. 

3.700 

42.187 

7.656 

1,471,529 

29.517 

450,980    1S5.497.S14    9S. 285. 096  100.249,792 

1 

Profits  and  Dividends 


From  table  VII,  it  will  be  seen  that  the  amount  of  the  dividends  declared  by  the 
Cobalt  silver  mines  in  1913  was  $9,104,984.  This  is  somewhat  less  than  the  amount  in 
1912,  which  was  $9,324,049.  The  total  dividends  declared  by  these  mines  to  the  end 
of  1913  amount  to  $50,362,130.  Table  VI  shows  that  the  total  value  of  the  output  of 
these  mines  since  the  beginning  of  operations  in  1904  to  the  end  of  1913  amounted 
to  $100,249,792.  Hence  the  dividends  have  been  equal  to  over  50  per  cent,  of  the  total 
output.  In  addition  to  dividends  declared  and  paid,  profits  made  by  private  owners 
amount  to  about  five  million  dollars. 

The  dividends  paid  by  Porcupine  gold  mines  increased  from  $270,000  in  1912,  to 
$1,170,000  in  1913. 
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In  the  following  notes  are  given  summaries  of  the  annual  reports  of  a  few  of  the 
most  important  companies  operating  in  the  Cobalt  district.  The  printed  reports  sum- 
marized are  those  for  the  calendar  year  1913,  or  the  latest  company  year,  as  the  case 
may  be. 

NipissinK 

The  total  production  of  siher  w.  s  4,552,173  ounces,  of  which  about  40  ^er  cent, 
was  from  low-grade  ore.  In  addition  to  this  $62,000  was  realized  from  the  sale  of 
cobalt  residues.  Hitherto  the  percentage  derived  from  high-grade  ore  was  much  greater. 
Total  cost  of  recovery  of  silver  was  24.09c.  per  oz.;  average  price  received,  60.26c.  Total 
silver  production  to  end  of  1913,  32,585,417  ounces. 

Coniagas 

The  figures  for  this  company  are  for  the  year  ending  31st  October,  1913.  The  rich 
ore  and  concentrates  from  the  mill  are  shipped  to  the  Coniagas  Reduction  works  at 
Thorold. 

The  total  amount  of  silver  produced  was  3,380,846  ounces,  about  two-thirds  of  this 
being  from  rich  shipping  ore.  The  average  of  the  736  tons  of  mine  ore  shipped  was 
3,057  ounces  per  ton. 

The  total  production  to  the  end  of  October,  1913,  was  17,662,904  ounces. 

Seneca — Superior 

This  company  leased  a  portion  of  the  holdings  of  the  Peterson  Lake  Mining  Com- 
pany under  Peterson  lake.  The  discovery  of  a  very  valuable  vein  by  the  Seneca- 
Superior  is  one  of  the  most  important  recent  events  in  the  history  of  the  Cobalt  district. 
Substantial   production   started  in   the  beginning  of  1913. 

The  production  for  the  year  was  1,174,000  ounces. 

Crown  Reserve 

The  total  production  for  the  year  was  1,776,676  ounces,  of  which  approximately 
65  per  cent,  was  from  high-grade  ore  and  6  per  cent,  from  metallics  or  bullion  con- 
tained in  the  high-grade,  the  balance  being  from  milling  ore  shipped  to  the  Dominion 
Reduction  Company. 

The  total  production  to  end  of  1913  was  17,003,821  ounces. 

Kerr  Lake 

For  the  company  year  ending  31st  August,  1913,  the  total  production  was  2,109,975 
ounces,  of  this  about  25  per  cent,  was  derived  from  milling  ore  treated  by  the  Dominion 
Reduction  Company. 

The  total  cost  of  production  per  ounce  is  given  as  21.39  cents. 

Cobalt  Townsite 

The  report  is  for  the  eleven  months  ending  30th  September,  1913.  The  total  pro- 
duction was  1,987,921  ounces,  of  this  about  21  per  cent,  was  from  milling  ore  and  the 
balance  from  high-grade. 

La  Rose 
The  total  production,  including  that  from  the  Lawson  and  Princess,   for  the  year 
was  2,592,775  ounces,  of  this  nearly  75  per  cent,  was  from  high-grade  ore,  the  Princess 
being  the  heaviest  producer.     The  cost  of  production  was  22.8  cents  per  oz.     The  total 
production  to  the  end  of  1913  was  20,420,064  ounces. 

McKinley-Darragh  Savasre 

The  total  silver  production  for  the  year  was  2,214,036  ounces,  about  three-quarters 
of  this  coming  from  the  McKinley  mine.  Only  about  21  per  cent,  of  the  silver  from 
the  McKinley  is  obtained  from  high-grade  ore  and  nuggets,  while  with  the  Savage  mine 
more  than  half  is  from  this  source.     The  total  costs  per  oz.  were  22.33  cents. 
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The  total  production  i,.  the  end  of  l'.'i::  ■  McKlnley 

has  yleld<  a  10,687,618, 


Silver  Producing  Cocnpanlca,  1913 


mpanj   or  Owner. 


(    lline. 


Silver  '. 
Baile) 

ItiifTiiln 


Aladdin   Cobalt    Company,    Limited 
Baile;   Cobalt    Mines,    Limited 
Beaver  Consolidated   Mines,   Limited 

Buffalo   Mines,    Limited,   The  

:      silver     Mining     Company. 

Limited 

Chambers  Ferland  Mining  Company,  Limited 
city  of  Cobalt   Mining  Company,   Limited. 

Cobalt    Comet    Mines,    Limited  

Cotialt  Lake  Mining  Company,  Limited 
Cobalt  Townsite   Mining  Company,   Limited 

Cochrane    Mines   of   Cobalt,    Limited 

Mining    Company,    Limited 

is    Mines,    Limited,   The    

Crown    Reserve   Mining   Company,    Limited 

Bast   l>  >me  Mines,   Limited        

Limited,    The.  •  , 

Ba)    Mines,    Limited,    The    

Ken    Lake   Mining  Company,    Limited 

La    Re  a  limited    

Lumsden  Mining  Company,  Limited,  The. 

Maim   Mines   

McKinley-Darragh-Savage   Mines  of 

Limited  

Millerett   BilveT   Mining  Company,   Limited. 

Nipissing  Mining  Company,    Limited    

O'Brien,   M.  J ■ 

.   M  -I 

median    Mines,    Limited    

in-  Syndicate  A  Gonld  Consolidated 
Right  of  Way    Mines,    Limited,   The 

-  Iver  Mine-,   Limit*  d 
Temiskaming  Mining  Company,   Limited... 
Trethewey    Silver   Cobalt    Mine,    Lin 
Wettlaufer-Lorrain    Silver    Mines,    Limited. 
fork-Ontario   Silver   Mum-.    Limited        ... 

Won  Prod 

r    Mine-.    Limited  Loi  at  on     L 

■  ■    ■  3ilver  Mining  '  'ompanj 

•    Provincial  Mining  Company,  Limited  Provincial 

I  I.,  A    T     . 

iated    Gold    Mine*    of    Western     \ns 
tr.ilia.    Limited 

:  :ike   Silver   Cobalt    Mining   < 

pany,    Limited 


P    "    tddi 


• 

( lh  ambers  Perland 
cay  of  Cobalt 
Drummond 
■    Lake 
Tow  n-  ••  

■  ■ 
. 



Crowi 

silver  Bar,  under 

Hargrai 

Hudson   Bay    

Kerr  Lake 
La  Rose  , 
Lumsden 

Mann 

McKinlej  Darragh    and 



Millerett 

■  _■ 

Miller   Lake  O'Brien    , 

Penn  Canadian 

Gould  .  . 

Right-of  Way 

rior 

Temiskaming 

Trethewey 

Wettiaufer  Lorrain  .  .  . 

fork  '  tatario 


Cobalt  . 

Cobalt  . 

Cobalt  . 

■ 

Cobalt  . 

Cobalt  . 

Cobalt  . 

Cobalt  . 

Cobalt  . 

Cobalt 

la    .    .  .  . 


•  .     .   . 

■ 
Cobalt 

•  .    .  . 
■ 

l.oinun    Tp, 

'    .    .   .  . 


Cobalt 
Mickle  Tp 

South    I 

Cobalt 


N 

('•d.alt. 

Lake. 

■ 

s 

I 
Cobalt 

Cobalt 

Silver    l 
Cobalt. 


North 


Cobalt. 


The  .Market  for  Coball 


i !,     |C  0ne  metal  the  actual  consumption  of  which  lias  probably  decreased,  contrary 
(pension  In  th<  tlcallj  all  other  metals    Prledricb  k 

work,  publish' ii  in  1792,  which  gives  a  report  on  all  the  works  making  cobalt  blue  -it 
that   time  In  Germany,  has  been  alluded   to  In   previo  the   Bureau    (Vol. 

xix.  Pari    -'      Prom  this  it   would  appear  thai   the  work  Holland 

ahoul   3, I  oball   blue  yearly,     if  the  Holland   «  Ided   the 

quantity  would  probabl  !'-    This 

from  ::  to  L6  per  cent  cobalt,  the  amounl  rial  ool 

Probably  tl  »nld  bev( 

per  cenl      At   the  time  the  Coball   dl  trld     rat  tmptlon   of 

coball  for  the  world  likely  did  aol  equal  ':•  of  the  metal.    From  the 

given  below  it   will   be  wen  thai   tht    refiner  rlo  cobalt 

oxide  which  contained  '"  addition  to  I 

oro  atUj  ,  which  the  owner 

This   would    probably    in  tl    metal    from   Ontario 
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Bounties  on  Cobalt  and  Nickel 

Under  the  Metal  Refining  Act,  Chap.  33,  R.S.O.  1914,  a  bounty  of  6  cents  per  lb. 
metal  in  cobalt  or  nickel  oxide  or  metal  is  paid  on  such  product  as  is  refined  in  the 
Province.  This  bounty  expires  in  1917.  The  following  amounts  were  paid  for  oxides 
produced  in  1913: — 


Name  of  Company. 


Location. 


Metal  in  Metal  in  r^,„+^ 

Cobalt  Oxide  Nickel  Oxide      muntv 


Coniagas  Reduction  Co., St. Catharines. 

Deloro  Mining  and  Reduction  Co., Deloro. 

Standard  Smelting  and  Refining  Co..  North  Bay. 
Total 


lb. 
:  125,  Ml 

104,574 

3,582 


lb. 
149,645 


433,967 


149.(545 


28,527.36 

6.274.44 

214.92 


35,016.72 


Nickel 

An  overwhelming  proportion  of  the  nickel  supply  of  Ontario  is  obtained  at  present 
from  the  Sudbury  district,  the  Alexo  mine  accounting  for  only  0.06  per  cent,  of  the  out- 
put. The  output  of  the  Sudbury  mines  was  780,101  tons,  and  was  distributed  as 
follows:  — 

Tons. 

Creighton    mine     418,525 

Crean   Hill    mine    56,646 

No.    2    mine    56,439 

No.   3   mine    (Frood)     86,665 

Garson   mine    113,403 

Victoria   No.    1    38,592 

North   Star    11,294 

Worthington     537 

780,101 
Alexo    mine    4,596 

Total   : 784,697 

The  amount  of  ore  smelted  was  somewhat  greater,  viz.:  823,403  tons;  more  was 
taken  from  the  roast  heaps  than  was  put  into  them  during  the  year. 

The  metal  content  and  value  of  the  ore  smelted  are  given  in  Table  VIII. 


Progress  of  Nickel  Mining 

The  progress  can  best  be  seen  by  reference  to  Table  VIII.,  which  gives  the  statistics 
for  the  years  1909  to  191-.  and  shows  that  the  ore  production  rose  from  452,000  to  785,000 
in  round  numbers  during  that  period.  Both  of  the  companies  operating  have  extended 
and  practically  rebuilt  their  works,  the  Mond  Nickel  Company  having  removed  all  their 
smelting  operations  from  Victoria  Mines,  about  twenty  miles  west  of  Sudbury,  to 
Coniston,  about  nine  miles  east. 
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Copper 

The  total  copper  production  of  Ontario  v  s.  all  of  whi< 

coming  from   the  copper-nickel   mines  of  Sudbury  and   thi  mine   In    I 

donald  township.    The  three  ton 
skaming  mine  at  Cobalt 
Tlu>  47,150  tons  matte  produced  at  Sudbun   contal 
combined,  or  80  per  cent,  approximately  ol  metal.     Calculating  from  th 
6re  smelted,  with  no  allowances  for  loss,  thi-  ut.  nickel 

cent,  copper,  or  approximately  _  to  1. 

The  increased  production  in  nickel  ami  copper  Is  Bhown  by  the 


Table  No.  VIII.— Nickel  Copper  Mining,   1909  to  191   , 


Schedule. 


mm 


1911 


1912 


Ore  smelted " 

Bessemer  matte  produced " 

Nickel  contents " 

Copper  contents " 

Value  of  Nickel $ 

Value  of  Copper f 

Wages  paid $ 

Men  empl  tyed  


451,892       652,392       612,511        7:;7 


462,336 
25,845 
13,141 

t.st:; 


2,790,798  4,005,961 
1,122,219  1,374,103 
1,234,904 


610 
32,607 

I7.nl1' 

:;.or,i.474 

1,281,118 

■    IM    1,830,526 


ill's. 'i, 7 

35,033 

18,636 

9.630 


1,798 


2,156 


41 
11 

Ti 

4.7L'l' 
1,581 

1 


ik;;, 
925 
421 
116 

ii in   :. 
062    1 


I  113 


823.403 

47.17)11 

^:;7.177 
L"il  956 


The  nickel  mining  concerns  carrying  on  active  work  are: — > 


Name  uf  Company. 


Name  of  Mine. 


I 


I'. II.    \.MI. 

Manager,  etc 


Canad  ian  I  apany Creighton,Crean  Hill, No. 2,  «-t.-.  Sudbury. 

Mond  Nickel  Company,  Limited  Victoria.  Garsun  


I 
• 


K.  F.  I'lillm AK 


Dundonaid  Tp.. .  Cochrane 


Platinum   and  Palladium 

The  Sudbury  ores  In  Borne  cases  contain  very  small  quai 
Including  platinum  and  palladium.    The  last   Report  of  the  Bureau  showed  thai  li 
.  1907  to  1912  Inclusive,  ti.  iductlon  p 

Orford   refining  works  had  amounted   to  894   •>/..   platinum  and   702  Hum. 

The  value  of  b  itta  thi   •    metals  It  ov<  r  1 10  i"  i 


Iron  dri 

Four  companies  shipped  ore  crurlng  "'  In  ""■  liq'  ' 

,.,.,,„  ;ill  ipped  Irom  thi    m  igpii    d 

The  ore  is  a  Biderite  Impregnated  with  »ome 

mine  at  Sellwood,  north  of  Budbury,     hipped    i  •■  ■<■   thou  and  toi     of  brlquetl 
rrom  Blimei  produced  bj    ■■■ 

ide  thai  it  mu  !  amounl  of  tl 

was  from    Hastings  county. 

3    H.M. 
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The  total  ore  production  was  195,937  tons,  with  value  of  $424,072.     Of  this  approxi- 
mately 90,000  tons  were  exported. 

The  following  is  a  list  of  companies  operating:  — 

Iron  Mining  Companies,  1913 


Name  of  Company. 

Producing  ( lompanies : — 

Algoma    Steel  Corporation,    Limited j 

Buffalo    Union    Furnace   Company    

Canada   Iron   Mines,   Limited    [ 

Moose    Mountain.     Limited     

Non-producing  Company : — 
Atikokan    Iron    Company    Limited    


Name    of    Mine. 


Locality. 


Helen Michipicoten   .... 

Magpie Michipicoten   .... 

Belmont    Hastings    countv. 

Childs „     ,. 

Bessemer    Hastings    county . 

Moose   Mountain    Sudbury   Uist.    .  .  . 

Atikokan    Port    Arthur    J>ist 


P.  O.  Address  of 
Manager,    etc. 

Helen  Mine. 
Magpie  Mine. 
51     Hamburg     Street. 

Buffalo,   N.Y. 
Trenton. 
Sellwood. 

Port    Arthur. 


Pi<I  Iron  and  Steel 

In  1913  there  were  ten  blast  furnaces  in  operation  in  Ontario,  which  had  an  output 
of  648,899  tons.  The  number  of  employees  at  the  blast  furnaces  only  was  1,014.  Of  the 
total  pig  iron  made  16,470  tons  were  charcoal  iron.  To  produce  this  quantity  of  pig 
iron  1,228,269  tons  of  ore  and  25,817  tons  scale  and  mill  cinder  were  used.  The  table 
below  gives  all  the  details  of  materials  used  and  output  for  the  last  five  years.  It  shows 
a  steady  increase  in  the  steel  output. 


Table  IX.— Production  Iron  and  Steel,  1909  to  1913 


Schedule. 


Ontario  ore  smelted tons 

Foreign  ore  smelted 

Limestone  for  flux         

Coke '.'.'.'. " 

Charcoal  bush 

Pig  iron    tuns 

Value  of  pig  iron $ 

Stee] .tons 

Value  of  steel $ 


L909 

1910 

1911 

1912 

1913 

220,307 

143,284 

07.631 

71,589 

132.708 

543.544 

078,890 

S4S.S14 

1,062,071 

1.095.501 

226,991 

248.750 

275,628 

305,509 

351.741 

436,707 

471.493 

577,388 

660,248 

7(16.852 

973,413 

1.133.41!) 

1,660.897 

1,886,748 

2.206.191 

407,013 

447.351 

526.610 

589,593 

648,899 

>,  301, 528 

6,975,418 

7,716.314 

8,054,369 

8,719,892 

296,031 

331.321 

361.581 

457,817 

648,948 

6,759,960 

7,855,407 

9,505,013 

8.071.339 

ll.23ii.109 

The  following  companies  were  producers  of  pig  iron  in  1913:  — 


Name  of  Company.                              Fnrna°ces. 

Fuel. 

Location. 

Steel  Company  of  Canada  2 

Coke 

Charcoal  . . 
Coke 

Midland. 

Sault  Ste.  Marie. 

Hamilton 

"    1 

Deseronto. 
Parry  Sound. 

_. 

Midland. 

191 1  Stat)  stlcal  R<  \  lew 

Materials  "i  Construe  t  i •  > 1 1 

ly   all    the   mat'  rial-   u- 

mon  brick  hi  the  most  Im  01  tan! .   In 
i*a\ Ing   and    fan<  ■    !>ri«k    w  •    17    \i    in  a 

brick  ibstantlal   Increase  In 

brick  had  a  value  of  |  ■ 

0    drain    tiles    worth    1251,1  Building  Deluding   crush 

d  $1,117,153  In  value.     Linn-  amounting  I  Ith  a 

value  of  $39o,t'.""    was  made.     Ka  Bhown  In  a  folio 
the  production  ol  Portland  cement.    Returns 
■ 
o*  ing  ai  .  lime  manufactui 

I    i-t   ..I  CIS)     W  "r  kn.w;    I'l. nits 

N  ime.  Addi 

William    Walkerton Til.-. 

All.  ii.   Solomon    Brantford  Brick. 

Port    William    .  Brick. 

Armstrong,   George    H.  Ho 

Arnold.    Wlllard    Pefferlaw  Brick. 

\-        dg  b  Toronto    Brick 

kler,    William    Ch(    • )  Brick. 

h.i' Parkhlll    Brick    and    Til.-. 

Baker,  George  B .Araprior    ...  i 

Brick  ami  Til.-. 

Baker    Bros <  lasselman   Brick 

mville    Pressed    Brick    I 

Limited    BartonTllle    Pr<  ssed  Bi 

■n  Clay  Produ*  on    Brick 

Beckett,   E.   C Orwell     Pile, 

i:    l.  John  II Harrlston    .  Brick 

Drew  

Brli  k  and  Tile. 

ronto    Brick 

Belleville 

Beeton    Brick  and  T; 

Pour  Brick  C  Brick 

•Blake,   Blias   D  Elginfleld  .  Brick 

ke,    w    C Nairn    Brick 

.Southwold    I 

Bond  &.-  Bird  Woodstw  k  Brick 

.-•■  ii Thornbury  Brick 

rler,   Wet    Markdale     Hri.  k. 

Brampton     Pr<       d    Brick    Company, 

Limited  Brampton    Pressed   Bj 

I 
Limited    ... .  Milton  Pre  -•  ■-!   Bi 

intford  Brl  k  Co  .  L  mil   d  ■  ;;' '■'  k 

ii.   BenJ Klngsvllle  I  He. 

!i.  J.  w Vlem  Hie. 

Brown    Bro      Brick   Co    ...  Brick 

Brown      ■    ■  H  '   ''-■  "  ' lI" 

•Buchanan  Bi  |t:1' ■ 

g„cji     r    |  Poi  "l    I II* 

Bun  !'  Brick 

Bushell,'   William    

Butwell    Bri  Humber    Baj 

ana,  Jr..  Ollrer  «  * 

Cain,    Blich   i    T:  '  !" 

Campbell,  Neil  P  '          '        '  h''  k    ""'    ' ll" 

da    Brick    &  Fir. 
Limited    ...  :,!t'       .  TII 

card.   N     B  irrliburi  B      - 
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List  of  Clay  =  \\  orkinsr  Plants— Continued 

Name.  Address.  Manufacture. 

♦Caswell,    Edgar    Cobden Brick  and  Tile. 

Clemens,  Moses    Thamesville    Brick  and  Tile 

Conway,  F.   P Stratford    Brick  and  Tile 

Cooper,  W.   H Ancaster  Tp.,  HarniltonJBrick. 

Cornhill  &  Son,  James   Chatham Brick. 

Cranston  &  Son,  J Hamilton    Pottery. 

Crawford    Bros Hamilton    Brick. 

♦Credit  Forks  Brick  &  Tile  Co Toronto Brick  and  Tile. 

Crowhurst,   W.   J Port  Hope   Brick. 

Cumberland,  J.  M Listowel   Tile. 

Curtis   Bros Peterboro' Brick  and  Tile 

Davenport,  B.  F Orwell     Brick  and  Tile 

Davis  &   Son,   John    Toronto    Pottery. 

Deller  &  Sons,  Geo Norwich    Brick  and  Tile 

Deller   Bros .Thorndale    Tile. 

Dodge,    Geo Kerrwood   Tile. 

Dominion     Brick    &     Tile     Company, 

Limited     Breslau     Brick. 

Dominion  Sewer  Pipe  Co.,  Limited   .  .Waterdown    Sta Brick. 

Dominion  Sewer  Pipe  Co.,  Limited  .  .Swansea     Sewer  Pipe. 

Don  Valley  Brick  Works   Todmorden Common      Brick,      Pressed 

and  Fancy  Brick,  Terra 
Cotta,  etc. 
♦Dryden  Timber  &  Power  Co.,  Limited. Dryden    Brick. 

Dublin   Brick  &  Tile  Works    Dublin    Brick  and  Tile 

♦Dunlop  &  Schmidt    Pembroke     Brick. 

Elliott,    William    Glenannan     Brick  and  Tile 

♦Emard,   Treffle    Embrun    Brick. 

♦Farah,    K New  Liskeard    Brick. 

Forman,    Stephen    St.    Mary's    Hollow  Blocks  and  Tile. 

Foley  Consolidated  Brick  &  Tile  Co., 

The  F.  J West    Toronto    Brick  and  Tile 

Foster  Pottery  Co Hamilton    Pottery. 

Fox,  G.  J Dresden Brick. 

Frank,  C.  D Strathroy    Brick. 

Frazer  &   Logan    Blyth     Brick  and  Tile 

Freek,   William    Barrie   Brick. 

Frid  Brick  Co.,  Geo Hamilton     Brick. 

Frid    Bros Hamilton     Brick. 

Frost,  Geo.  H Toronto    Brick. 

Fuller,    Geo Dracon Brick  and  Tile 

Gardiner,    William    Blenheim    .Tile. 

Govenlock,  J.  M Winthrop   Brick  and  Tile 

Gowanlock,    J West  Fort  William    ..  Brick. 

Hall,  Mrs.  Henry    Cooourg    Brick. 

Hallott,    H Comber  Brick  and  Tile 

Hallman,   J.    B Hanover     Brick. 

Halton  Brick  Co.,  Limited    Tp.  of  Esquesing    Pressed   Brick. 

Hamilton    and    Toronto    Sewer    Pipe 

Company,   Limited    Hamilton    Sewer  Pipe. 

Hamilton  Pressed  Brick  Co.,  Limited  .Hamilton    Pressed  Brick. 

Hamley,    R.    H Bowmanville     Brick  and  Tile 

Hancock,    William    Hamilton    Brick. 

Hicks.   David    Shelburne Tile. 

Hill   &   Sons,  James  S Madoc Brick. 

Hill  Bros .Essex .Brick  and  Tile 

Hinde    Bros West  Toronto     Brick. 

Hiscocb  &  Sons   Cobourg    Brick. 

Hitch,    John    Ridgctown   Brick  and  Tile 

Hohl.  Geo Lisbon    Brick  and  Tile 

Holton    Bros Drew    Brick. 

Howlett,    Fred Petrolea    Brick  and  Tile. 

Humberstone,  Thos.  Allan   Newton  B  ook   Pottery. 

Trwin,    W.    J Proton    Sta Brick  and  Tile. 

Mames,   Wm Blackwell     Rrick. 

Jamieson,  J.   A Renfrew   Brick  and  Tile. 
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ftddl 

Janes.    H Del 

Jervis  &  Son.  John   I: 

Johnson,    Jan  •  Pemhrok. 

Johnston.    Jo-,    h     

Jor  iel    Chatham     . 

Kaar,  John   Broa  i 

K<  '"r-  Fred 

Koebel,  Joseph  z 

Krase    Bros Egmondrllle  rile 

Kuhn.  Henry  J Credlton    Baal 

•Lang    Bros Morrick\  [lie 

Launders,   Thos Fruitland 

Leamington      Brick      &     Til< 

Limited    Leamington  B 

I..  atherdah .  H.  W D  

hbridge,  \v.  W Steelton    ..  ..Brick 

•Lichty,  .r.   n w. 

Light,    William     Aylnier    ... 

Lindsay.   Stephen    Tupperrille   

Lin  a,    i      Carta  ourt   , 

Lingham,  w.  T BelleTllle     

Logan,  John    Toronto    Brick. 

Lowe,    Gordon    Kent  Centre 

Ma  « Dntton    Brick        II 

Marshall,  w.  \v Hamilton   ...Brick. 

M;u-tin.    David    Thamesville  Brick  and  Tl 

on,    Charles    Toronto     Br 

*Mawhinney,    Robt Lovat    Brick 

iford  Brick  Co.,  Limited  Meaford    Brick 

rkley    Bros an    Brick 

Malom  y.  John   Humber  Baj   Bt 

Mills.  Geo.   K Hamilton  Brick 

Milton    Pr<  ased  Bi 

Milton    Pram  tl  Brick 

Miner,  J.  T Kingarille    Brick  and  T 

Moody,  O.  W Highgate    Brick   ind  Tile 

'Montoui  ropplng Brick 

Morley,    Walker    Toronto    Brick 

Mori- >  &.-  aahbridg  Poronto    Prick. 

'Moulder,  John  Hath   Road    .  Brick 

Mullinex,    W.   C Hepworth    Brick 

Munro,   D.   W Brl  I  lie. 

•Murray.    Timothy    (ill    Brick 

McCormick    Bro« Kingacooii    •  d  Tile 

M<  C«m  h  ration.  Llmlti  'I         Wii  d    ir  .1  Tile, 

McCri  die,  W Lyons   M  lie. 

'McDonald  a.-  R  ac  ech  Plai  Prick. 

MoOibbon,    Dugald    Bhedden  Br)  k    ind   Pile. 

McLean    Pros Brigden    Tile. 

McLonghlln,   John    London     .....  ■  k. 

Brick  ft  1  Brl(  k. 

mal  Fire  Proofing  Co.  o  Tile, 

Limited       \V  i 

Nayler  <t  Son.  J.  \v    Brick 

.  Edward Hamilton  Brl  k 

Norton,  Bolton  ...  Bi  II  lie 

Norton.    I>i\  i<i    !.-  ... 

ton,  T.   w      .  Bi 

Oaki  llle  Preaaed  Brick  Co  Oakrllle 

Ollmana  n  million  Bi 

nal  Brick  '•"..  i.  ■  ■•  Ick 

Ontario  Paving  I '. r ; <  k  Co.,  Limit.-. i  pai  ng  Brick    ai  I 

6  Co..  Limited    .       Mlmico 

0  !;■  Illy,  T.  H        Bi 

Brirk  &   Tile  Co..   Limited    B- rlin    Br 
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List  of  day-Working  Plants—Continued 

Name.  Address.  Manufacture. 

Ottawa     Brick     Manufacturing     Co., 

Limited     Ottawa    Brick. 

Owen  Sound  Brick  Co.,  Limited    .  . .  .Owns  Sound    Brick. 

♦Paisley  &  Chisholm    Kingston    Brick. 

Parks,  H.    W Dresden    Tile. 

Paxton  &   Bray    St.   Catharines   Brick. 

Pears  &   Son,  James    Toronto    Brick. 

Pears,    William    West  Toronto   Brick. 

Peerless  Brick  &  Tile  Co.,  Limited.  .Ottawa    Brick. 

Pembroke  Brick  Co.,  The  Pembroke     Brick. 

P(  tty,    ("has Cherrywood .Brick  and  Tile. 

Phillips,  Thos St.   Helen's    Tile. 

Phinn,  Geo.  E Elginfield     Brick  and  Tile. 

Pilon,   A Casselman    Brick. 

Piper,  Murphy  &  Walsh   West  Fort  William    .  .  Brick. 

Ponsford,  A.  E St.  Thomas   Brick  and  Tile. 

Port  Credit  Brick  Co.,  Limited    Port  Credit   Common  Brick  and 

Pressed  Brick. 

Port  Dover  Brick  &  Tile  Co Port   Dover   Brick  and  Tile. 

Price,  John    Toronto    Brick. 

Prices,  Limited    Toronto    Brick. 

Reed,  Mrs.  A Foxboro Tile. 

Uifhardson  &  Son,  James Kerrwood Brick  and  Tile. 

Rie8«    •Iohn     Carlsruhe Brick  and  Tile. 

Rilett,    David    Oil    Springs    Tile. 

Etilett  &  Holme   Alvinston     Brick  and  Tile. 

Robinet  Brick  Co.,  Limited   Sandwich   Brick. 

Russell,   Joseph    Toronto    Brick. 

♦Russell  Brick  &  Tile  Co.,  Limited    .  .Russell    Brick  and  Tile. 

Ryan  &  Co.,  T.   M Niagara    Falls    Brick. 

Schaefer  Brick  Co.,  Limited    New  Hamburg   Brick  and  Tile. 

Scott,  James  M Meaford    Brick  and  Tile. 

♦Shuttleworth   &  Co Petrolia    Brick. 

Sinden,  L.  H Tillsonburg    Brick  and  Tile. 

Sibprell,  J.  H Wi'.ksport    Brick  and  Tile. 

Smith,  Allan  G.  C Acton     Cement  Blocks  and  Tile. 

Smith  &  Son,  Alex Dutton    Brick  and  Tile. 

Smith,  W.  W Shallow    Lake    Brick  and  Tile. 

Smith    Bros Port    Elgin    Brick. 

Snelgrove  &  Teers    Beaverton    Brick  and  Tile. 

Souter  &  Co.,  G.  S Seaforth     Brick  and  Tile. 

Sproat,    Wm.    \l Toronto    Brick. 

Standard  Brick  Co.,  Limited   North    Bay    Brick. 

Steele.    Edwin    Vankleek   Hill    Brick. 

Stickwood,  ("has Newmarket     Brick. 

Sudbury   Brick  Co..   Limited    Sudbury     Brick. 

.'lord   Brick,  Tile  &  Lumber  Co.   .Stratford     Brick  and  Tile. 

Stroh,    Henry    Wallenstein     Tile. 

Sun  Brick  <'<>..  Limited   Toronto    Brick. 

Superior  Brick  Co.,  Limited    Fort    William    Brick. 

Surridge,   F West  Toronto   Brick. 

Taylor    Bros Kemptville    Brick. 

faylor,   James    Port    Hope    Pottery. 

Taylor  &   Hall    Peterboro*    Brick,     Tile     and     Culvert 

Pipe. 
Terra     Cotta      Pressed      Brick      Co., 

Limited     Terra   Cotta    Pressed  Brick. 

I  hornton,    John     Perth     Brick. 

Toronto  Pressed  Brick  &  Terra  I 

of  Milton   Limited    Milton     Pressed  Brick. 

Turnbull,   Robt Welland    Brick 

Voakes,    Ed.    R Wheatley    Brick'and  Tile. 

\\  agstaff,  A.  H Toronto    Brick 

Waide   Bros London     Brick. 

Waite,   J.   E Forester's  Falls   Brick  and  Tile. 
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l  i-t  ..i  ^i.i>   Worfclag  I'I.iik-    Coacld 

Ado  \1. 

Wa  IS  North  it.. .  Brl(  k. 

Wardle,    John    .  He. 

Wal  :•     k. 

k  Co.  . 
•Watl 

alann   a:    9  n  Brick  and  Tile. 

W<  ppl<  r.  Hi  n :  .  Brli  h  and  Tile. 

Prescotl  ;  '  ■  k. 


Is,  \V.  II BrockviUe 

Workman.  Hamilton 



Kincardine 

.     Louis    Walkerton 


Brii  h 

!  Tile 


og  in  1913. 


No  return  from  th.  m.        In  com 


I  .~t  ..i  -.ii. i  inn.  Hruk  Manufacturer* 


Address. 


•  (I  Brick  Co.,  Limited  ....  Weal   'Toronto. 

Harbour  Brick  Company,  Limited    Toronto. 

John  Mann  Brick  Company,  Limited Brantford. 

Arthur  Sand-lime  Brick  Co.,  Limited Port   Arthur. 

Schultz    I  I'any.   Limited Brantford. 

Bllicate  Priik  Companj  a,  Limited Ottawa 

Toronto  Prick  Company,  Limited   Tor 

Willcox   Lake   Brick   Company,  Limited Will 

York  Sandstone  Brick  Company,  Limited Easl    Toronto. 


Total  production  of  sand-linw  brick  for  1  12  thousand,  worth  -  I 

brick    plants    of   Toro:  produced    220,356    tho 

,2,034,974  i  lime   brick,   ha\  h 

$3i::.-  vith   a   value   of  .rick. 

d  1,642  thousand,  valued  at  >.  I  fere  paving  brick. 


I  mi.  Producers 


Nam.   of  On  ner  or  Company. 


Uton. 

:iis   Orillia. 


•Alberl    Appleyard    

m    a    Ball    

Lchvllle  White  Lime  Company,  Limit 

>n     



rer) 
John   Callan   ■■■ 
\\\   M.  C 
Can  Limited 

d    Chalmers    

.1       II       l>  ;,      .  ••      

Iteler  

•Wm     I'  

•Wti  Cheltenham. 

i;  Rockwood 

•J.    Heberl    

Hlgginson    &.•    E 


'■  n . 

P.  ai  h  : 

Napai 

aquL 
Bound. 
Innerklp. 

■  nk. 

Bound. 

•don  Tp. 
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Lime  Producers— Continued 

Name  of  Owner  or  Company 

Location 

Jamieson  Lime  Company    

*J.   M.  Jelly    

♦Kingston  Penitentiary  

J.    Langman    

Alfred   Lavoie    

♦Alfred    Leslie    

G.    D.    Lumsden    

J.    MacTernan    

♦J.    Marren     

J.    Marshall    

Jas.    McGillivray    

Fred.    McMillan    

Peter    Milton     

John   Montgomery    

James   Moore    

*J.  Muldoon  &  Company 

♦Oneida  Lime  Company    

♦Ontario  Limestone  and  Clay  Co.,  Limited. 
♦R.    T.    Parks 

Emerie  Poirier    

♦T.   A.  Poole    

♦John    Quigley    

John   A.   Reeb 

D.  Robertson  Company,  Limited   

H.  Robillard  &  Son    

J.  S.  Smith    

♦W.   J.   Smith    

Standard   Chemical,   Iron  and  Lumber  Co. 

Standard  White  Lime  Company,  Limited 

The  Toronto  Lime  Company,  Limited 


Renfrew. 

Bowling  Green. 

Kingston. 

Hawkestone. 

St.  Felix. 

Puslinch. 

Holstein. 

Woodlawn. 

St.  Andrews. 

Hamilton. 

Durham. 

Havelock. 

Campbellford. 

L'Amable. 

Foxmead. 

Toronto. 

Hamilton. 

ShannonviKe. 

Troy. 

Apple  Hill. 

Perth. 

Pakenham. 

Port  Colborne. 

Milton. 

Ottawa. 

Inverhuron. 

Beaverton. 

Eganville. 

St.  Mary's. 

Limehouse. 


♦Idle  in  191o. 

Stone  Quarries 

Name  of  Owner,  Firm  or  Company. 

Location. 

Kind  of  Stone. 

Ball,  M.  A. 

Bergin,   Patrick    

Britnell  &  Company,  Limited 

Callan  &  Bros.,  John    

Canada  Crushed   Stone  Corporation,  Limited 

Canada  Iron  Corporation,  Limited 

Cartmell,    Wm 

Cook,   J.   S 

Coughlin,    Daniel 

♦Credit  Forks   Brick  and   Tile   Company 

Empire    Limestone    Companv    

Farr,  C.  C 

Fleming,    J.    H 

Fretz,   Jacob   M 

Gallagher  Lime   and   Stone  Co.,  Limited.... 

Gordon    &   Bruce 

Granite  Crushed  and  Dimension,  Limited  . . . 

Hagersville  Contracting  Co.,  Limited 

Hagersville    Crushed   Stone    Company    

Hamilton    Works   Department    

Harrison  &  Beatty    

Hastings  Quarries,  Limited    

Howey,   Geo 

Inter-Cities   Quarries    Company    


Jordan Limestone. 

Napanee do 

Burnt  River do 

Innerkip do 

Dundas do 

Longford do 

Thorold do 

Wiarton [       do 

Smith's  Falls do 

Toronto j 

Sherkston Limestone. 

Haileybury do 

Glenwilliams Sandstone. 

Vineland Limestone. 

Hamilton do 

Lyndhurst Granite. 

Washago do 

Hagersville Limestone. 

Hagersville do 

Hamilton j       do 

Owen    Sound do         (rubble). 

Actinolite Granite. 

Nanticoke Limestone. 

Port  Arthur.  . Trap  Rock. 
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Stone  Quarries    Continued 


Name  of  Owner,  Firm  or  Company 


Kimi  of  Si 


onedy,  R.  C 

Kingston  Penitentiary  

Longford  Quarry  Company,  Limited 

Maloney,    John    

Ifarkns    &    Company    

Marshall,    James     

Murphy.  J.   S 

Oliver   &   Webster    

Ontario    Rock   Company.    Limited... 


Perkins,   G.    A 

Point  Anne  Quarries,  Limited    

Power  City  Stone  Company,  Limited 
Queenston  Quarry  Company,  Limited 

Keeb,  John  A 

Robertson,  D.,  &  Company,  Limited.. 

Robillard  &  Sons,  H 

Roddy    &    Monk    

Rogers,    F.,   &   Company    

St.   Mary's   Horse   Shoe   Quarry 

*T.  Sidney  Kirby  Company,  Limited.. 


Thames  Quarry   Company,   Limited    

Thibeault,   Adelard    

Thunder  Bay  Contracting  Company,  Limited 
♦Tietz,    Wm.    A 

Tweed    Quarries,    Limited    

Webb,  Geo.  F 

*YVt'bster,   James   S 

*\Velk,   Herman    

Wentwortb  Quarrv  Company,  Limited  

Wilson,  G.   S 


Guelph Limestone. 

Portsmouth do 

Longford  Mills do 

Puslinch do 

Pembroke do 

Hamilton do 

i'\\>  ed do 

Owen  Sound do 

i  '4  Lumsden  Build- 
ing,   Toronto    . ...Trao  Rock 

:i    Sound do 

Point  Anne do 

Niagara  Falls  do 

St    1  'i'-  Id'a do 

Port  Colbornc <!'> 

Milton do 

a do 

Kingston do 

rerra   Cotta Sandstone. 

St.  Mary's Limestone 

Ottawa Sandstone  and 

Limestone. 

St  Mary's Limestone 

Carleton do 

Port  Arthur Trap  Rock. 

Waterford Limestone 

Twi  ed Granite. 

Hamilton Limestone. 

Gait do 

\  ill' do 

Vinemount  do 

Manion Sandstone. 


♦Idle  in  1913. 


Ma  hie  ami  Qrmnite  Quarrl  <. ■- 


Name  of  Owner,  Firm  or  Company. 


Address 


Bannerman  &  Home    Granite 12  Que, 

Winnipeg,   Man. 

♦Canadian  Marl.!.    Company.  Limited   16  Toronto  St.,  Toronto. 

•c.-ntral   Ontario  Marble  &  Granite  Quarries..  Trenton. 

Ontario  Marble  Quarries.  Limited Marble '.i  Price  St,  Toronto. 


♦Idle  in  1913. 
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Sand  and 

O  ravel 

Name 

of 

Owner, 

Firm 

or 

Company. 

Location 

of 

Deposit. 

P.O. 

Address  of  Man- 
ager,  etc. 

Armstrong  Supply  Company,  Limited    York   St.,   Hamilton. 

Barnes,  Wm. Stoney    Creek     


Bartonville   Gravel   Pit    Bartonville    

♦Battle,    John    near   Port    Maitland . 

♦Buchanan,  John   Alexander    Point  Pelee   

Canada   Pebble   Company,   Limited Jackfish    . 

Clifton  Sand  and  Gravel  Company Stamford    

Empire    Limestone    Company    Sherkston     

Fineout,  Geo.  H Black      Bar,      Lamb 

Islfind     pfo 

♦Fraser,    John     Tp.  of  Maiden    

♦Grubb,  William   A Leamington    

Hagerman,  Anson  V Fellows    

Hansen,  Hans  Christian Pelee   Island    

Kingston  Sand  and  Gravel  Company Tp.   of  Kingston    ... 

New,    Edward    York   St.,   Hamilton . 


Ollmann    Bros.    .  .  Between  Macklin  St. 

and  Paradise  Rd.. 
Hamilton     

Penhorwood,  Sydney  Lewis Sault  Ste.  Marie 

Smith  &  Company,  Home  Jane  St.,  West  To- 
ronto     

Todd,    Eldoras     Bartonville    

Webb,    M.    M Burlington    Heights . 

York  Sand  and  Gravel  Company Scarboro,    York   Co.. 


105   Dalhousie   S;., 

Hamilton. 
Brantford. 
Thorold. 
Windsor. 
Port    Arthur. 
St.   Catharines. 
Buffalo,  X.Y. 

Port  Arthur. 

Amherstburg. 

Leamington. 

Fellows'. 

7325     Clinton     Ave., 

Cleveland,  Ohio. 
Kingston. 
133     George     Street, 

Hamilton. 


Hamilton. 

Sault  Ste.  Marie. 

Lambton   Mills. 

336    Main    St.    East, 

Hamilton. 
Hamilton. 
Toronto. 


*Not  operating  in  1913. 


Portland  Cement 


This  product  showed  an  increase  of  about  800,000  barrels  over  the  previous  year, 
and  was  3,802,321  barrels,  with  value  of  $4,105,455.  Most  of  it  is  now  made  from  lime- 
stone instead  of  from  marl,  as  formerly. 


Portland  Cement  Plants 


Name  of  Company. 


Location  of  Plant. 


P.O.  Address  of 
Manager,  etc. 


*Ben  Allen  Portland  Cement  Co.,  Limited 

Canada  Cement  Company,  Limited,  Plant  No.  4 

do  do  do  No.  5 

do  do  do  No.  6 

do  do  do  No.  7 

do  do  do  No.  8 

do  do  do  No.  9 

The  Hanover  Portland  Cement  Co.,  Limited... 

The  Imperial  Cement  Company,  Limited 

Maple  Leaf  Portland  Cement   Co.,  Limited.... 

National   Portland  Cement  Co.,  Limited 

The  Ontario  Portland  Cement  Co.,  Limited 

St.  .Mary's  Portland  Cement  Co..  Limited 

Superior  Portland  Cement   Co.,  Limited 


Benallen    R  R.   No.  7,  Owen 

Sound. 

near   Belleville    Herald  Bldg., 

Montreal.    Que. 

near  Belleville   do         do 

near   Marlbank    do         do 

near  Lakefield do         do 

near   Port    Colborne.  do         do 

near    Shallow    Lake.  do         do 

Hanover     Hanover. 

Owen    Sound     Owen    Sound. 

\i  wood Listowel. 

Durham Durham. 

Blue    Lake    Brantford. 

St.    Mary's    St.    Mary's. 

Orangeville    Box    134.    Orange- 

ville. 


*In  course  of  construction. 
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Other  Minerals  and  Mineral  Products 

\r>i  iik 

AH  '  Ic  produced  daring  the  year  was  a  by-product  from  th.*  sih 

ores  of  the  Cobell  in  all  2,450.758  pounds,  with  a  ralui 

and  shipp.il.  the  average  price  being  about  r  lb. 

Refineries  "t  Cobafl  stiver  Ore 

(  Producers  of  W:  nlc) 


Nai  nipanv.  P-0    Al1  ■'•  -  "f  M:i»- 

The  Coniagas  Reduction  Company,  Ldmited Si.   Catharia 

The  Deloro  Mining  and  Reduction  Company,  Limited i  •■ 

Dominion  Refineries,  Limited   

Metals  Chemical  Company,  Limited V, 


The  amount   of  pyrites  mined  and  shipped  in   1913  was  71,62  .  with  a  value 

of  $171,f»S7.     This   is  somewhat   greater   than    for   the   previous   year. 

Of  the  producers  given  below,  the  Nichols  Chemical   Company  have  an  acid  works 

and  make  acid  at  the  mine. 

The  following  were  the  producers  for  1913: 

l ron  Pyrltc  Producers,  1913 


•    of  Owner.  Firm  or  Companv.        Location  or  name  of  P.O.  Address  of  Man- 

Mine 


Algoma   Steel   Corporation,   Limited    

Canadian  Sulphur  Ore  Company,  Li- 


Helen    SauH    Bti     M 

Queensboro   104    Lumsden    Build- 
ing, Toronto. 


Nichols   Chemical   Company,   Limited    Sulphide    Suiphid- 


Northern   Pyrites  Company   

Sulphide  Chemical  Company.   Limited 


Vermilion    L           ...  Northplnea. 
Sulphide    Suiphid 


<i>  p-.ii.ii 

The    gypeum    is    obtained    in    the    vicinity    of    Caledonia,    Haldimand    count]        The 
production  for  the  ralued  a-  against  I5i 

the  \>r<\  ious  year. 

<  |j  |'-um  Mm.  n 


Name  of  Owner,  Firm  or  Company  of  Mines 


Cii      \.| -!:  •         of   Man 


The  Aiabastlne  Company  "f  Paris.  Limited     Caledonia    Paris. 

crown  Gypsum  Company,  Limited Lythmore    Lythmore 

♦William    Smith    ..Ionia     ..  Caledonia 


•Not  producing  in  1918. 
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The  salt  production  shows  little  change  from  year  to  year.  It  is  all  derived  from 
wells  near  Lakes  Huron  and  St.  Clair.  The  yield  for  1913  was  96,799  tons,  valued  at 
$474,372,  being  a  slight  increase  over  the  previous  year. 

The  salt  producers  are  given  below:  — 

Salt  Companies 


Name  of  Owner,  Firm  or  Company. 


Location    of    wells    P.O.  Address  of  man- 
or works.  ager,  etc. 


The  Canadian  Salt  Company,  Limited....   j 
♦Carter  &  Kittermaster 

The  Dominion  Salt  Company,  Limited 

The  Elarton  Salt  Works  Company,  Limited. 

Exeter  Salt  Works  Company,  Limited 

The  Gray,  Young  &   Sparling  Company  of 

Ontario,   Limited    

Ontario  People's  Salt  &  Soda  Co.,  Limited.. 

John   Ransford    

Western  Canada  Flour  Mills  Co.,  Limited.. 
The  Western  Salt   Company,  Limited 


1 


Windsor. 


Windsor    .... 

Sandwich    ( 

Mooretown    175  Christina   St.  S. 

Sarnia. 

Sarnia    Sarnia. 

South   of  Egremont 

Road    Hyde  Park. 

Exeter    Exeter. 

Wingham    Wingham. 

Kincardine    Kincardine. 

Stapleton    Clinton. 

Goderich    Goderich. 

Mooretown  and 
Courtright Courtright. 


♦Not  producing  in  1913. 


Calcium  Carbide 


All    the   production    came    from    the     works    of    the    Canadian    Carbide    Company, 
Merritton,  the  output  being  2,052  tons. 


Corundum 

The   output   was  1,177   tons,   with   a   value    of   $137,036.      The   address   of   the    only 
operating  company  is  given  below: 


Name  of  Company. 


Location   of   mines    P0-  address  of  man- 
ager,  etc. 


Manufacturers  Corundum  Co.,  Limited. 


[Carlow  Tp.  and 
Craigmont     .  . 


712   Traders   Bank 
Building,    Toronto. 


Feldspar 

The  output  of  this  mineral  shows  a  substantial  increase  both  in  amount  and  value, 
the  figures  being  18,615  tons,  with  a  value  of  $73,338.     During  the  year  a  factory  for 
the  manufacture  of  floor  tiles  was  erected  at  Kingston.     Ground   feldspar  is  used   as 
one  of  the  ingredients  of  the  tile. 
The  producers  of  feldspar  are: 


Feldspar  Mines 


Name  of  Owner,  Firm  or  Company 


Location  of  mine    |R0-  address  fof  man" 
ager,  etc. 


Dominion  Feldspar,  Limited    

Dominion  Improvement  &  Development  Co.. 

Charles  Jenkins    

Kingston  Feldspar  and  Mining  Company... 


McDonald  Feldspar  Company,  Limited. 
Ojaipee  Company,  Limited   


30  Adelaide  St.  W., 

Parham    Toronto. 

N.   Burgess  Tp Box  26,  Perth. 

Bedford   Tp Petrolia. 

Desert    and    Reynold 

mines    Kingston. 

Verona 720  Traders  Bank 

Toronto. 
Parry  Sound   375      Spadina      Ave., 

Toronto. 


i<m 


Statistical  Review 


x\ 


Graphite 

This   mineral   also  shows  an    increase,  the  amount   of   refined    graphite   being    1,788 

tuns,  with  a  value  of  $93,054. 

Graphite  Propertlei 


Name  of  Owner,  Firm  or  Company. 


Location   of   mines    P.O.  address  of  man- 
or  works.  ager. 


21]  .nth, 

J.   G.   Allan    I familton. 

Black   Donald  Graphite  Company,   Limited..    White  fish    lake    ....  Calaboj 

The  Globe  Refining  Company,  Limited    \.    Klmsl.  y  Tp 17.r.   Cooper 

iwa 
Tonkin  du  Pont  Graphite  Co.,  Limited Wilberforce    Willi,  rforce. 


Ouart/ 


By  far  the  greater  part  of  the  quartz  mined  is  used  by  the  Canadian  Copper  Com 
pany  as  a  flux  in  their  nickel-copper  smelting  operations,  but  a  smaller  quantity, 
together  with  quartzite,  is  used  in  other  plants.  The  total  production  for  the  year 
was  54,320  tons,  with  value  of  $130,860. 


Ouart/  Producers 


Name    of    Owner.    Firm    or    Company.         Location   of   mines 


l'.(  >.  address  of  man- 
ager. 
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The   Canadian   Copper  Company    Dill    N.  w   York. 

The  McPhail  &  Wrighl   Construction  Co.,  Ltd  Mile  19.  A.  C.  Ry....  Saulr    Bte.    Marie. 

The   Mond    Nickel    Company,   Limited    Neelon   Tp Coniston. 

A      P..    Willmott    Killarney     404   Lumsden    Bldg., 

Toronto. 

Talc 

The  production  of  this  mineral  shows  a  marked  increase  both  in  quantity  and 
value,  the  amount  being  17.9SS  tons,  worth  $10<>,480.  As  the  qualities  of  Ontario  talc 
become  better  known  the  market  is  widened. 


List  m  Talc  Producer*  la  Ontario,  i'>M 


Name  of  Firm  or  Company 


Location   of  mine     Address  of  ma 
or   works  etc. 


W<  llineton     

•i  Talc  and  Silica  Companj 
1 1.  Gillespie  Company,  Limited 


.   Huntington  Tp    ....  Madoc. 
.    Eldorado                     .   Eldorado. 
.  Madoc    Madoc. 


p.  .ii  i  m  i 
Only  a  were  produced  during  the  year,  all  in  the  Shuttleworth  plant. 

Pi  .ii   I'i.eii  - 


e   of  Firm   or   Company 


J.    McWilliam    

J.   M.   Shuttleworth 


•ion   of  plant 


P.O.   ad  man 

etc. 


Dorchi    •       t       .  .       102    Dui  d 

Alfred     .ro. 
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Viica 

The  mica  production  for  the  year  was  smaller  than  in  1912,  being  386  tons,  but  the 
value  was  practically  the  same  and  came  to  $55,264. 
The  following  are  the  producers  for  the  year: 

List  of  Mica  Mines  and  Companies 


Name  of  Owner,  Firm   or   Company 


Name  or  location     P.O.  address  of  man- 
of    mine  ager,   etc. 


*G.   E.   Allard    

Birch  Lak<;   Mining  Co.,  Limited,  The 

*Brockville   Mining  Company 

♦Dominion  Improvement  &  Development  Co. 
Dominion  Mineral  Exploration  Syndicate.  , 
Win.  E.  &  S.  Silas,  C.  Ennis 

Kent  Bros.  &  J.  M.  Stoness 

'Kingston  Feldspar  and  Mining  Company... 

Loughborough  Mining  Co.,  Limited,  The... 

W.  L.  McLaren    

*Xew  York  &  Ontario  Mica  Company   

*Scriven   and   Whyte    

Tett    Bros 

J.  W.  Trousdale    

*  Edward  Watts  and   J.  J.  Noble 


Loughborough   Tp..  ..  Rochester,  N.Y. 

Gould    lake    115  York  St.,  Ottawa. 

South  Crosby  Tp Elgin. 

North  Burgess  Tp...  Box  26,  Perth. 

Loughborough     Box  148,  Sydenham. 

Tett's  mine,  Bedford 

Tp .  Perth  Road. 

Taggart    mine    Kingston. 

Kingston. 

Lacey  mine    Sydenham. 

North  Burgess  Tp. . .  Perth. 

Perth  Road. 

Sydenham    Sydenham. 

Bedford   Tp Bedford  Mills. 

Gould  lake   Sydenham. 

Perth. 


Those  marked  *  did  not  produce  any  mica  in  1913. 


F'etroieum 

The  decline  in  the  petroleum  output  in  1913  was  not  so  great  as  it  has  been  for 
some  years  past.  The  greatest  production  was  in  1895,  when  the  output  was  about 
830,000  barrels.  In  1906  again,  owing  to  the  discovery  of  the  Tilbury  field,  another 
l)'  ak  in  the  production  was  reached. 

By  districts  the  yield  is  as  follows: 

1912  1913 

Bbls.  Bbls. 

Lambton 150,272  155,747 

Tilbury 44,727  26,824 

Bothwell   34,486  34,348 

Dutton 4,335  4,610 

Onondaga 7,115  4,172 

Belle    River    465 

Total 240,935  226,165 

It  will  be  seen  that  the  decline  is  in  Tilbury  and  Onondaga;  Lambton  shows  a 
slight  increase,  which  would  no  doubt  have  been  greater  had  it  not  been  for  the  havoc 
caused  by  severe  gales  on  March  21st  and  November  10th,  which  blew  down  derricks 
and  destroyed  jerker  lines,  checking  production  for  a  time. 

Prices  for  the  year  ranged  from  $1.68  to  $1.89  per  barrel,  with  an  average  of  about 
$1.80,  plus  bounty. 

.Mr.  John  Scott,  Inspector,  reports  that  773  wells  in  all  were  abandoned  during 
the  year,  of  which  655  were  in  Petrolea,  38  in  Tilbury,  and  the  balance  distributed 
between  Oil  Springs,  Bothwell,  Raleigh,  Camden  and  Zone  township. 

The  Refining  Companies  are:  — 

Imperial   Oil   Company Sarnia. 

Canadian  Oil  Companies Petrolea. 

Canadian  Oil  Producing  and  Refining  Company Petrolea. 

Empire  Company Wallaceburg. 

British  American  Company Toronto. 
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The  production  of  crude  petroleum   for  the  years   1909-10-11,  In  ord< 
a  five-year  period  with  the  already  given,  Is 


Field. 


Petroleum  Production  b>  Districts,  1909  to  1911 

1909  1910 


M.l. 

Lambton 243.123 

iiry  and  Romney 124,003 

Bothwell 

Leamington 

Duttun 9,513 

Onondaga  (Brant  Co.) 

Total 420.660 


314.410 


1911 


l.l.l. 

bbl. 

L'n"..  156 

184.450 

158 

48.707 

_'4  4 

141 

7,752 

6.732 

1,005 

13,501 

As  will  be  se<  n.  the  refineries  Import   a  Large  amount   of  crude  oil,  owing  to  the 

shrinkage  in  the  production  of  the  domestic  crude. 

Petroleum  and  Petroleum   Products.   1909  to  1913 


Schedule. 


i    produced Imp.  gal. 

Crude  distilled  

Value  crude  produced      $ 
Value    distilled    pro- 
duets  $ 

Illuminating  oil ....  Imp.  gal. 

Lubricating  oil 

■ie  and  naphtha 
i  las  and  fuel  oils  and 

tar 

Paraffin     wax     and 

candles ll>. 

Workmen  employed  ..     No. 
9  paid $ 


19C9 


14,723 
35,530,918 
559,478 

2,501,384 

17,902,254 

3,856,778 

3,930,691 

4.i.v 

7,092,278 

436 

261.014 


1910 


lull 


1912 


1913 


11,004,357  10,102,081  8,432,730  7,915.761 

36,171,032  38,632,504  46,270,701  53,821,592 

368,153  353,573  344,537  381.159 

2,511  368  2,294,396  3,592,230  3,1 

357  20,240,523  23,090,280  21,415,010 

4,469,038  4,729,257  5,932,166  6.144,193 

4,297,615  4,179,575  4,955,022  7.349,015 

5,876,498  4,847,124  6,028,983  10,1 


5,179,391   :>.j!»;7.4s:> 


428 


:.ll 
314,851 


8. 086.841  10.153.806 


781 
559,556 


Natural  <jas  Industry  in  1913 

Mr.  G.  R.  Blickle,  Mini  \  »or,  furnishes  the  following  notes  on  gas: 
Natural  gas  was  derived  from  the  three  fields  during  the  year.  A  brief  sketch  of 
each  is  given  in  the  report  dealing  with  the  Composition  of  Natural  (las  in  Ontario 
in  this  volume.  This  also  contains  a  map  showing  the  gas  producing  areas.  The 
total  production  for  the  year  was  12,568.4  million  cubic  feet,  and  the  distribution  is 
as   follows:     (This    includes   estimated    production    from    a    numb  >    small    oper- 

ators who  make  no  returns  i. 

Million  cubic 

Welland-Haldimand-Norfolk,  etc 1,115.8  or  32.7  per  cent 

Kent  "•'•'7:'  s  "'"  ' 

Elgin  ..." 4,;,;s  or 

12,568.4  or  100    per  cent 

This  is  almost  Identical  with  last  year,  botb  with  regard  to  total  and  distribution 

total  output  for  each  Held  cannot  is  In  the  earlj  :  the 

productive   lit"  of  the   Welland-Haldlmand    Be!d    no   compli 

output.     The  return-  for  1906-18,  both  inclusive,   sho?  '    production 

million-  tor  this  Held.     For  Kent  the  total    uow 

beginning  of  operations  to  the  end  of  1913,  and  for  Klein  similarly  1,049  mill 
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The  old  Welland-Haldimand  field  was  extended  by  drilling  a  number  of  wells  in 
Binbrook  township,  Wentworth  county.  This  was  the  most  interesting  feature  in 
connection  with  gas  in  the  eastern  part. 

During  the  latter  part  of  the  year  the  drain  on  the  Kent  field  was  increased.  The 
figures  for  next  year  will  show  a  substantial  advance  in  production. 

The  most  important  development  in  connection  with  the  industry  during  the  year 
was  the  discovery  of  a  new  field  in  Lambton  county.  During  the  summer  of  1913 
several  wells  were  drilled  In  Enniskillen  township  at  Oil  Springs,  and  gas  discovered 
in  moderate  quantity — several  hundred  thousand  cubic  feet  capacity — but  it  was  not 
till  the  Fairbanks  well  was  drilled  in  March,  1914,  and  a  well  giving  a  larger  flow  of 
gas  than  any  found  hitherto  in  Ontario  was  disclosed,  that  the  probable  importance  of 
this  discovery  was  realized.  It  will  be  seen  by  reference  to  the  analyses  that  this  gas 
is  quite  different  from  any  found  hitherto  in  that  part  of  the  Province.  Active  drill- 
ing operations  are  now  being  carried  on  in  that  field  to  test  the  territory. 

Dr.  Fairbanks,  owner  of  this  well,  kindly  furnished  the  writer  with  the  log  for 
publication: 

Fairbank  Gas  Well  No.  1 

Lot  18,  Concession  2,  Enniskillen 
March,  1914 

Surface 75  feet 

Top   Soap 106  feet 

Lime 17  feet 

Lower  Soap 34  feet 232  feet 

Limestone  and  Dolomite 998  feet.  . . .     1,230  feet 

Salt 35  feet 

Dolomite 57  feet 

Salt  and  Hard  Streak 238  feet 1,560  feet 

Brown  Dolomite 166  feet 

Salt 40  feet 1.7S6  feet 

Dolomite 127  feet 1.893  feet 

Dolomite   (Light) 5  feet 1,89S  feet 

Dolomite  Gas  Rock 14  feet 

Total  Depth 1,912  feet 

Dr.  Fairbanks  in  sending  the  log  says:  "Have  omitted  the  big  water  vein  and 
upper  oil  strata  which  all  Oil  Springs  logs  show."  The  oil  strata  are  at  265  feet  and 
420  feet  and  water  at  260  feet  and  490  feet. 

Regulations  Concerning  Gas  and  Oil  Wells 

Two  Inspectors  are  kept  in  the  field  by  the  Department  to  enforce  the  regulations 
regarding  the  plugging  of  abandoned  oil  and  gas  wells.  Mr.  Donald  Sharpe,  who  has 
charge  of  the  Welland-Haldimand  district,  reports  that  in  his  district  the  drilling  done 
during  the  year  has  made  some  welcome  discoveries  of  gas.  Thus  the  Provincial 
Natural  Gas  and  Fuel  Company  of  Niagara  Falls,  Ont.,  drilled  two  wells  giving  a 
measurement  of  more  than  a  million  feet  each  in  the  township  of  Bertie,  which  was 
supposed  to  be  well  explored. 

The  largest  single  producer  in  that  district  is  the  Dominion  Natural  Gas  Com 
pany,  which  drilled  96  wells  during  1913,  of  which  80  were  productive 

During  the  year  a  pipe  line  153  miles  in  length  was  laid  from  the  Kent  field  to 
Hamilton,  the  reason  for  this  being  the  difficulty  of  supplying  the  increased  demand 
for  gas  from  a  territory  in  which  the  drilling  is  only  able  to  maintain  a  stationary 
production. 

In  the  western  part  of  the  Province  the  discovery  of  gas  in  Lambton  county  has 
been  already  alluded  to  under  "  Natural  Gas  in  1913  "  and  also  the  "  Composition  of 
Natural  Gas  Found  in  Ontario." 
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Following  is  a  list  of  the  companies  prodm  i  1  gas  in 

list  of  Natural  Das  Producers  in  \{>\.\ 


Name  of  Person  or  Company. 


Locality. 


iddress  of  man 


AUlrich  Gas  &  Oil  Company,   Limited,  The 
•r  Oil  &  Gas  Co..  Limited,  The 

Beck  and  Aikens   

Bertie  Natural  Gas  Company,  Limited.... 
Canadian   Gas   Company    

Canfield  Natural  Gas  Company,  Limited.. 
Cheapside  Gas  and  Oil  Company,  Limited. 
Chippewa  Oil  &  Gas  Company,  Limited,  The . . 

Coleman,   J.   A 

Commonwealth  Oil  and  Gas  Co.,  Limited.. 

tal  Oil  and  Gas  Co.,  Limited,  The.... 

kin.  D 

Dominion  Natural  Gas  Co.,  Limited,  The.. 


Haldimand    County.. 
Tp.  of  Romney, 

;nty    

S.  Cayuga  and 

Dunn  Tps 

Tp 

Kent   County    


Canfield    

Haldimand    County.. 
Lincoln     and     Haldi- 
mand   Count 
Tp.    Of    Waintl.  • 
Tp.   of  Onondaga. . .. 

Tp.   of  Ononda- 
Tp.  of  Brant  ford.  .  .  . 
Counties  of  Lincoln, 
Wentworth,    Elgin, 
Norfolk  and  Haldi- 
mand     


Dunn  Natural  Gas  Company,  Limited,  Tim. 

Empire  Limestone  Company    Welland    County. 

Enterprise  Gas  Company.  Limited Norfolk    County 


Gas  &  Oil  Co.  of  Springvale,  Limited,  The. 
Hagersville  Litrht  and  Fuel  Co.,  Limited. 
Holmes  Gas   Company    


Natural   Gas  Company,  Limited    .... 

Hoover,   D.    K 

Hoover,  D.  E.,  a    K,  and  Menno 

Hoover.  James  F 

Humherstone  Mutual  Natural 

Industrial   Natural  Gas  Company   


Kindy    Gas    Company    .  .  . 
Kindy,   D.,   and    Sons    .  .  . 

Kohler   and    Aikens    

Lalor,   F.    R 

Lalor,  Aikens.  and  Smith 


Lamb.    Alfred     

Lamb.    Wall  I    R,    W.    Lamb 

Lint   and    Em<  rson    

Manufacturers  Natural  Q              Limited 
i  Distributor) 

Marshall,   James    

Martin.   Edward    

Mayi  r  and   Ross    


Walpole  Tp 

Hagersvilh     

Ralnham   A   Walpole 

Tps 

Oneida    Tp 

Ralnham  Tp 

Rainham   Tp 

Walpole    Tp 

Humherstone    

•owland    & 
Huml  . . . . 

Rainham   Tp 

am   Tp    

Canbi.ru    Tp 

Dunnville    

Shcrbrooke  and 

T  .... 

Walpole  Tp 

Walpole  Tp 

Tp 


Haldimand    County.. 

Maitland    

Humherstone  Tp.    . . 


Medina   Natural  ,   Limited,  The 

Midfleld   Natural  Gas  Company,   Limited 


Moote,  Mellck  and   Lymhurner   

Nanticok*    Natural   G  '  '    The. 

National    Gas    Company.    Limited    


Niagara   Natural   c,as  and   Fuel   Co  .   Limit,  d 
4    B.M. 


Elgin   County    

Tp.  Of  North  C 

Haldimand    County.. 

Nantiroke     

W(   f 

Hun  b<  rstone  Tp.    , , 


Selkirk. 

Market  Bti 

rd. 

Dunnville. 

a  ay. 

L426  Dime  Hank 
Building,     D( 
Mich. 

Cant.- 

Ch(  apside. 

ock. 
W.  llandport. 
L66    Baj    Bt    West, 

Hamilton. 
Paris. 
Cainsville. 

dg., 

Buffalo,  N.V. 

Dunnville. 

N.T. 
842    Marine    Bldg., 

Buffalo,   N  v. 
Springvale. 
i  iagersvllle. 

Selkirk. 

City    Hall.    Hamilton 

Rainham 

Rainham    Centre 

Selkirk. 

Humberstoi 

R 
Rainham. 
Selkirk. 
Dunnville. 
Dunnville. 

Dunnville. 
Selkirk, 
coki . 

■ion. 
842    Marii 

Buffalo,  N  V 
Kami 

tland,  Out 
Mutual    Life 

N  V 
Chatham. 
■ 
ilton. 


Rainham   i 

Sberk 
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List  of  Natural  Oas  Producers  in  1913— Continued 

Name  of  Person  or  Company 

Locality 

P.O.  address  jf  man- 
ager, etc. 

Norfolk  Gas  Company,  Limited 


North  Shore  Gas  Company    

Northwestern  Gas  Company,  Limited 


Onondaga  Oil  and  Gas  Co.,  Limited,  The. . . . 

Oxford  Oil  and  Gas  Company,  Limited 

Port  Colborne-Welland  Natural  Gas  and  Oil 

Company,  Limited,  The. 

Port  Rowan   Natural  Gas   Company 


Producers  Natural  Gas  Company,  Limited... 
Provincial  Natural  Gas  and  Fuel   Company 

of  Ontario,  Limited,  The    

Rolston,  James,  and  Bennett,  Robert.. 

Snively,  F.   L 


Southern    Ontario    Gas    Company,    Limited 

(Distributors) 

Standard  Natural  Gas  Company,  Limited    . 
Standard  Oil  Company  of  Canada,  Limited. 

Sterling  Gas  Company,  Limited    

Telephone  City  Oil  and  Gas  Co.,  Limited.... 
Union  Natural  Gas  Co.  of  Canada,  Ltd.,  The. 

United   Gas  Companies,  Limited,  The 

United  Gas  &  Fuel  Co.  of  Hamilton,  Lim- 
ited   (Distributors) 

Vansickle,  A.   W 

Waines  &  Root  Gas  Co.,  Limited,  The. 


Welland  County  Lime  Works  Company 
Widrick,  M 


Norfolk  County   842  Marine  Bldg., 

Buffalo,    N.Y. 
Shore  of  Lake  Erie.  Hamilton. 
Brant  County   15   Scott  Block, 

Erie,   Pa. 

Onondaga    Tp Brantford. 

Innerkip   Tp.    Brantford. 

Brant    and    Haldi- 

mand  Counties    ...Port  Colborne. 
Norfolk   County    842  Marine  Bldg., 

Buffalo,  N.Y. 
Haldimand    County.  842   Marine  Bldg., 

Buffalo,  N.Y. 
Welland    County    .  . .  Niagara  Falls,   Ont. 

Canboro  Tp Dunnville. 

Rainham   and    South 

Cayuga  Tps Dunnville. 

St.  Thomas. 

Onondaga    Tp Dunnville. 

Humberstone  and 

Moulton   Tps Port  Colborne. 

Kent    County    Tilbury,  Ont. 

Onondaga    Tp Brantford. 

Ki  nt  County Niagara   Falls,   Ont. 

Wainfleet  Tp St.   Catharines. 

72    James    Street   N. 
Hamilton. 

Onondaga    Tp Onondaga. 

Canboro,    S.    Cayuga, 

Dunn,   Rainham   & 

Walpole  Tps Dunnville. 

Port   Colborne    Port  Colborne. 

Walpole   Tp Nanticoke. 


Mining  Revenue 

The  revenue  received  by  the  Government  for  the  fiscal  year  ending  31st  October, 
1913,  was  $621,392.97,  being  a  decrease  of  $12,000  approximately  from  the  amount 
received  during  the  preceding  year.     For  the  two  years  the  statement  stands  as  follows: 


12  mos.  ending 
Service  31st  Oct.,  1912 

Sales  of  mining  land    $51,634  48 

Rental,   leases,   etc 33,098  34 

Miner's  licenses,  permits,  fees 107,162  70 

Mining    Royalties    250,145  65 

Mining  Tax  Act   190,875  53 

Provincial  Assay  Office    654  00 

Diamond   drills    208  25 


$633,778  95 


12  mos.  ending 

31st  Oct.,  1913 

$95,068  94 

20,878  43 

93,256  10 

200,333  01 

211,063  84 

404  75 

387  90 

$621,392  97 


It  will  be  noticed  that  the  sales  of  land  and  the  Mining  Tax  Act  revenues  show  an 
increase,  the  Former  boing  chiefly  due  to  patents  granted  in  Porcupine  as  a  consequence 
of  the  large  number  of  claims  staked  in  1910.  Leases,  royalties  and  miner's  licenses 
show  a  decrease. 
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The  table  following  gi  lis  of  th<  irdlag   land.      I 

do  not  agree  with  thoa  the  din 

figures  represent  the  amounts  actual 
are  the  monies  pertaining  to 


Mining  Lands  Sold  and  Leased  f<>r  year  ending  October  .list.  1913 


District. 


Leueii 


Amount.        N  Aim. nut.        S 


mint  • 

•ie 

Sudbury 

Algoma 

Thunder  li.iy. 

KfDura 

Kleew 


Total 


1 
in 
IS 

IS 


$ 

IS 

s 

1.127  SO 

- 

r      i 


■ 
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Licence  ami  Recording  I  eea 

The  amount   received   under   this   head    was   somewhat    less    than    in    the   preceding 
year.     The  various  subdivisions  are: 

Miner's   Licenses    $44,0fi5  80 

Forest  Reserve   Permits    

Recording    Fees    ! 

in 
Roj  titles 

The  ro.alties,  amounting  to  $200,333.01,  were  derived  rrom  the  following  BOnr 

The  O'Brien   Mine    $27.t;:. 

Crown  Reserve  Mining  Company    93,650  7^ 

Hudson  Bay   Mines    TS.i''." 

$2oo.:::::  01 

The   total    royalties   paid   by   the   various    mines   up   to  ber,    1913, 

follows: 

The  O'Brien  Mine   

Crown   Reserve   Mining  Company    705,641 

Hudson  Bay  Mines    ::l'1.:.v.1    21 

Chambers-Ferland  Mining  Company   

Hargrav.-  Silver   Minea    L200  00 

Waldman  Silver  Cobalt   Mining  Company   777  48 

Wyandofa  Mining  Company                       1,421  71 

Cobalt    Provincial    Mines    .  •    1  » 

$1,761,864  ::: 


Amount  Collected  on   tcconni  of  Supplementar)  RcvcniM   \vt.  IQ07,  lot  tin-  ytm*  •  mdlni 

(Klnbrr  31st,  1013 

Profit     Tax     I 

.-••    Tax    18,916   ■" 

23.- 

$211,063  84 
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The  Supplementary  Revenue  Act,  1907,  now  called  "  The  Mining  Tax  Act,"  pro- 
vided for  the  appointment  of  an  officer  called  the  Mine  Assessor,  with  duties  and  powers 
under  this  Act.  Mr.  G.  R.  Mickle  has  occupied  this  position  since  the  Act  came  in 
force  in  1907  and  furnishes  the  following  statement: 

Operations  of  the  Mining  Tax  Act,  R.S.O.,  1914,  Chapter  26,  formerly  called  the  Supplementary 

Revenue  Act 

There  are  three  taxes  levied  under  this  Act,  namely: 

1.  Profit  tax — at  the  rate  of  3  per  cent,  on  the  profits  of  mines  in  excess  of 
$10,000,  with  the  deduction  of  certain  taxes  paid  municipalities. 

2.  Natural  Gas  tax — at  the  rate  of  two-tenths  of  a  cent  per  thousand  cubic  feet,  or 
$2.00  per  million. 

3.  Acreage  tax — 2  cents  per  acre  on  all  mining  lands  situated  in  territory  with  no 
municipal  organization. 

The  amount  collected  under  this  Act  for  the  calendar  year,  1913,  was  $258,291.67, 
and  is  distributed  as  follows: 

Profit  tax    $221,960  78 

Natural  Gas  tax 24,780  49 

Acreage  tax  (April  15th,  1913,  to  April  15th,  1914) 11,550  40 

$258,291  67 

This  is  approximately  25  per  cent,  more  than  the  amount  collected  for  1912.  There  is 
an  apparent  increase  in  the  profit  tax  of  about  $45,000,  but  approximately  $19,000  of 
this  belongs  to  1912,  and  if  this  amount  was  deducted  from  1913  and  added  to  1912  it 
would  make  the  two  very  nearly  equal  in  amount.  There  is  an  increase  of  about 
25  per  cent,  in  the  Natural  Gas  tax.  The  Acreage  tax  is  smaller,  owing  to  overdue 
payments  made  on  list  advertised  for  forfeiture  last  year. 

The  Profit  tax  was  contributed  by  seventeen  different  companies,  the  greater  part 
coming  from  the  silver  mines  of  Cobalt.  For  the  first  time  there  is  some  revenue 
from  the  gold  mines  in  the  Province.  Certain  of  the  companies  in  the  Cobalt  district, 
paying  a  royalty  to  the  Crown,  may  deduct  any  taxes  paid  from  the  royalty.  Accordingly 
no  tax  is  collected  from  these.  If  it  were  not  for  this  fact  the  Profit  tax  would  have 
been  about  $30,000  greater  and  the  royalty  less  by  an  equal  amount.  For  the  next  few 
years  there  is  no  material  alteration  in  the  total  amount  that  will  be  paid  as  Profit 
tax  in  sight. 

The  Natural  Gas  tax  was  paid  by  fifty-two  companies  and  individuals,  some  of  the 
amounts  being  quite  small.  There  will  probably  be  an  increase  in  this  in  the  immediate 
future  and  then  a  decline  unless  new  fields  are  discovered. 

With  regard  to  acreage  tax,  no  attempt  has  ever  been  made  to  keep  the  different 
years  separate.  Payments  are  made  at  all  times  throughout  the  year  and  in  many 
cases  several  years'  taxes  are  paid  at  one  time. 

In  these  statements  taxes  are  credited  to  the  year  to  which  they  belong.  In  the 
cases  of  the  Profit  and  Natural  Gas  taxes  these  are  based  on  the  operations  of  the 
preceding  year.  As  the  tax  is  not  due  until  October,  and  the  fiscal  year  of  the  Pro- 
vince ends  on  the  31st  of  October,  some  payments  fall  in  the  succeeding  fiscal  year, 
so  that  these  statements  can  never  agree  with  the  Public  Accounts. 

Mining  Companies 

The  number  of  mining,  quarry  and  natural  gas  companies  incorporated  during 
the  year  was  119,  with  an  aggregate  capital  of  $78,000,000,  the  amount  of  capital  being 
somewhat  greater  than  was  represented  by  the  companies  incorporated  in  the  previous 
vear  and  the  number  of  companies  a  little  less. 
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The  business  for  which  these  companies  have  been  organize  d  takes  in  the  whole 
range  of  mineral  products. 

In  addition  to  these  companies  of  domestic  origin,  a  certain  number  incorporated 
elsewhere  were  licensed  to  do  business  in  Ontrio. 

Following  are  lists  of  both  kinds: 


Mining  Companies  Incorporated  in  1913 


Head    Office.  Dati 

|  Incorporation  | 


Capital. 


A.   K.   Ponsiord,  Limited   (Brick)    

Amalgamated  Nickel-l.  'upper   Mining  Company,   Limited.... 

Balsam   Lake   Quarries,    Limited    

Barwick   Mines   Company,    Limited    

Black   Fox   Gold   Mining   Company,    Limited    

Burnside   Gold    Mines,    Limited    

Calgary  Brick  and  Supply  Company,  Limited 

Canada  Feldspar   Corporation,   Limited    

Canadian   Concrete   Products   Company,    Limited    

Canadian   Copper  and  Armour  Plate  Company,  Limited    .  . 

Canadian  Mineral   Development   Company,   Limited    

Canadian  Rand  Goldfields,   Limited   

Casey   Majestic   Mines,    Limited 

Castings   of   Ottawa,    Limited    

Cleary   Mines,    Limited    

Clevenger-Prophet    Silver   Mines,    Limited    

Cobalt  Comet  Mines    Limited   

Cobalt  South  Silver  Mining  Company,   Limited    

Cochrane   Mines   of   Cobalt,    Limited    

Commonwealth  Gold  Mines,  Limited 

Consolidated  Brick  and  Tile  Company,    Limited    

Co-Operative  Brick  Company,  Limited 

Credit  Forks  Tile  and  Brick  Company,  Limited    

Crookston   Stone   Company,    Limited    

Crystal  Lake  Mines,   Limited    

Dominion  Brick  and  Tile  Company,  Limited 

Dominion    Reduction   Company,    Limited    

Empire   Marble    Company,    Limited    

Eureka   Cement  Pressed  Brick  Company,    Limited    

Galeta   Silver   Mines,    Limited    

General   Exploration    Company,    Limited    

Gosselin    Gold    Mines,    Limited    

Grand   Gypsum,   Limited    

Gravenhurst  Crushed  Granite  Company,  Limited    

Gull  Lake  Gold  Mines,   Limited    

Halitmrton   Development  Company,  Limited    

Hamilton   Corundum   Company,    Limited    

Hamilton    Molybdenum   Alloys   Company,    Limited    

Homestake  Mines  Finance  Company,  Limited 

Hunton    Gold    Mines,    Limited     

James  Cornhill   Sons,   Limited   (Brick)    

.Tarvis   Oil   and   Gas  Company,   Limited    

Kerr-Addison    Mines,   Limited 

Kirkland    Lake    Development    Company,    Limited    

Kirkland   Lake  Gold   Mines,    Limited    

La  Mine  D'Or  Huronia,   Limited    

Lincoln   Clay   Products,    Limited 

Maple  Sand,   Gravel  and  Brick  Company,   Limited    

Marten   Lake  Mining  Company,   Limited    

Millerton   Gold   Mines.    Limited    

Moffat-Trving    Steel    Works,    Limited     

Morse    Porcupine    Mines,    Limited     

Mount    McKay     Products.     Limited     

Mountain  Lake  silver  Mines,    Limited    

Napanee  Brick  and  Tile  Company,   Limited    

National  Gas  Company,   Limited    

New  Ontario  Pressed  Brick  Company,   Limited    

Niagara  Brick  and  Tile  Company,   Limited    

North   Star  Cobalt   Mines,    Limited    

Northern   Building   Material  and  Iron  Company.   Limited. 

Ontario  Granite  Crashed  Stone  Company,   Limited    

Ontario  Steel  Product!  Company,  Limited  

Orr   Gold    Mines,    Limited     

Pleindor  Porcupine   Mines,    Limited    

Porcupine  Crown   Mines.    Limited    

Queen  City   Pressed   Brick  Company,    Limited    

Rideau     Silicate    Company.     Limited     

Salvator    Silver    Mine.    Limited     

Rchaefer    Brick    Company.    Limited     

Bharon   Mines.    Limited    

Slierrill    Porcupine   Gold    Mines.    Limited     

Southern   Ontario  Gas   Company,    Limited    


St.  Thomas March  7    .  .  .  . 

< Ottawa    luno  5    

Toronto rune    i 

Kmo May  10 

North  Bay  3eptember  9.  . 

Haileybury inly  24 

Toronto May  26 

Toronto September  3. . 

Toronto April  2 1 

Toronto I lecember   -:i  . 


Toronto 
Toronto 
Toronto 

Ottawa    . 

Toronto 

Toronto 

Toronto 

Toronto 

Toronto 

Toronto 

Toronto 

Toronto 

Toronto 


Inly  BO 

September  22  . 
I  lecember   17 . 
Vugusfl  B 
November    1 .". 

May  'J 

April    LI 
December    -  7  . 
\pril    17    .... 

June  '.'    

June  12  .... 
September  5  . 
February  11.. 


Toronto lune   13 

Toronto Inly  29    

Toronto \ugust  12   .  .  . 

i  lobalt September  l  ."> . 

Toronto February    17.. 

Toronto lune    1 « ">    .  .  .  ■ 

Toronto May  22    

Toronto November    1 .  . 

Toronto May  M    

Hamilton April    I    

Toront September  5.  . 

Haileybury Si  ptember  2 

Lindsay February  20.  . 

Palmer  Rapids         ranuary    16.. 

Hamilton December    26. 

Toronto April  28 

Toronto Inly  17 

Chatham March    8 

Toronto ranuary  15  .  . 

Toronto March    18 

Toronto October  27 

Haileybury    ...  February  25. 

Ottawa \  ti ir ii - '    i  S 

harines    .  inly  15 

• \pril   10    .  .  . 

Gowgands   .   .  November  2'.' 

Toronto March    1 2    . 

Toronto August  B   .  .  . 

Toronto April    11 

Port   William  Decern 

Toronto   ,   ,  tpril   I  "• 

Napanee \pril 

Toronto Ianu.ir>    26 

Sudbury December    1 5 

Niagara    Falls  October   i 

Toronto May  S    

Sault   Bte.    Marie.  October  21    . 

i  Iravenhursl  .  I  tnuary  s  . 

Oananoque  .   .  October   16 

Toronto \ngu't     20 

Toronto  .    .  March  7    .  . 

Toronto Ma]   26 

Toronto ranuary   22 

Ottawa   .  \pril  22    .  . 

Col,:, It March    17 

New  Hamburg  ranu 

Cobalt Tuly  2 

Toronto May  23    .... 

Hamilton \pril   22    .  .  . 


160,000 

1,000,000 

60,000 

20,000 

1,000,000 

3,000,000 

200,000 

100,000 

50.000 

1,000.000 

40,000 

000 

10,000 

40,000 

1,000.000 

1,500,000 

1,000,000 

1,000,000 

400,000 

1.000,000 

40,000 

1,000,000 

100,000 

50,000 

40.000 

200.000 

I I 

1,000. CHI, I 

III. I 

500. 

250,000 

•J   on    ■ 

250 

.000 

1.. -.oo.OOO 

40.000 

500. i 

1,000.000 
2,500 

ooo 

1,000,000 

1. 

,  000 

100 

BO 
500 

100,000 
1,000 

10, 

...nun 

,  000 
2.00i 

'000 

75.000 

,  .oiiO.OOO 


42 


Bureau  of  Mines 


No.  4 


Mining  Companies  Incorporated  in  1913—  Continued 


Name   of   Company. 


Head    Office. 


Date  of 

Incorporation 


Standard   Crushed   Stone  Company,    Limited    Niagara    Falls 

Sulphide  Chemical   Company,   Limited    Toronto 


Superior   Sand   and   Towing   Company,    Limited    I  Fort   William 

.Sutherland   Construction   Company,   Limited    ;  Toronto 

Sylvanite  Cold   Minos,   Limited Haileyburv 


Teck-Hughes   Gold    Mines,    Limited 

Temagami    Chief   Mines,    Limited    

The   Alexo    Mining  Company,    Limited    

The   Balmy   Beach   Land  and  Building  Company,   Limited 
The   Birch    Lake    Mining    Company,    Limited 


Toronto 
Toronto 
Toronto  . 
Toronto  . 
.    Ottawa    . 
I  he    <  am.  ron    Island    Syndicate.    Limited    Hamilton 


Georgetown 
Kingsville  . 
Toronto  .  . 
Toronto  .  . 
North  Bay 
Toronto  .  . 
Toronto  .  . 
Welland  .  . 
Toronto    .    . 


The    Century   Pressed   Brick   and  Tile   Company.    Limited 
The   Champion    Brick    and  Tile   Company,    Limited 

The   Cobalt    Reduction   Company,    Limited    

The   Credit   Valley   Stone  Company,    Limited    

The  Crews- MeFarlan  Mining  Company,  Limited  . 
The  Crow  Lake  Ironland  Company,  Limited  .... 
The  Dominion  Clay  Products  Company,  Limited  . 
The   Electric    Steel    and    Metals   Compa'ny,    Limited 

The  Flavelle   Mining  Company,    Limited    

The  Florica    Mining   and   Milling  Company.    Limited    Toronto 

The   Gravel,    Sand    and    Crushed    Stone   Company.    Limited 
The  Hepworth-Silica   Pressed   Brick  Company.    Limited    .  . 

The  Independent    Natural   Gas   Company.    Limited    

The   International     Hematite     Company,  '  Limited     

The  Kingsdale    Brick   Company,    Limited    

The   Kobinoor    Gold    Mines,    Limited 

The   McGrenere  Brick  and  Tile  Company,  Limited   ....... 

The   Mikado   Consolidated   Gold   Mines,    Limited    

The   Ontario   Stone   Corporation,    Limited    

The  Ore  Extension  Mining  Company.   Limited    

The   Point  Pelee  Sand  and  Gravel  Company,   Limited    .  .  .  . 
The   Ramsden    Sand.    Gravel   and   Brick   Company.    Limited 

The    Renfrew    Molybdenum    Mines.    Limited     .  .  .  '. 

The   Renfrew   White   Granite   Company.    Limited    '. 

The    St.    Petersburg    Graphite    Mining 'Company,    Limited. 

The   Toronto    Clay    Products,    Limited    

The   Wallaceburg  Gas  Company,   Limited    .!..!!! 

The  Wallaceburg    Oil    Refining"  Company,    Limited    ...... 


The  Wasabika    Mines.    Limited     

Tough-Oakes    Gold    Mines,    Limited .  .  . 

Trout   Creek    Sold    -Mines,   Limited    

Vau-han    Sand   and   Gravel    Company.    Limited 
Wadsworth    Lake    Mining   Company.    Limited    . 

■\\  apoose    Mines,    Limited    

Waterloo   Brick   and   Tile,   Limited    '.'.'.'.'. 

Windsor  Sand  and  Gravel  Company,   Limited 


Toronto 

Hep  worth 

Dunnville 

Fort   Frances    .  .  . 

Toronto     

Toronto     

London    

Toronto 

Toronto 

Hamilton 

Point    Pelee    .  .  .  . 

Toronto 

Mount    St.   Patrick 

Ottawa     

Toronto 

Toronto 

Wallaceburg   .... 

Tp.     of     Chatham. 

Wallaceburg  P.O. 

Toronto 

Haileyburv    

St.    Catharines    .  . 

Toronto 

Gilmour 

Ottawa 

Toronto 

Windsor 


April  7    .  .  .  . 

May  13    

February  21 . 
May  29".  .  .  . 
June  13  .  .  . 
April  8  .  .  .  . 
March  3  .  .  . 
January  8  . 
April  3  .  .  .  . 
April  24  .  .  . 
July  30  ... 
November  1 1 
November  1£ 
October  8  .  . 
December  2  . 
January  4  . 
June   2G 

May  5 

May  20    

August  14  .  . 
March    17 

May  10   

December  4  .  , 
March    11    .  . 
March   3 
February    19.. 
August    7 

May  13    

March  29  .  .  . 
January  30. .  . 
November  1   .  . 

June   fi    

October  29 
December  8   . 
January  25 

July  30 

April   23 
July  24 


September  2fi 

July  25 

June   12 
January  29    . 
December  4   . 

May  28    

May  17    

May  5 

September  30  . 


Mining  Companies  Licensed  in  1913 


Capital. 


200.000 

40,000 

100,000 

40,000 

2,000.000 

2.000.000 

2.500.000 

40.000 

40.000 

250.000 

200,000 

2  .-.o.OOO 

75.000 

350,000 

250.000 

3.000.000 

100,000 

150.000 

500.000 

250.000 

400.000 

50.000 

125.000 

300.000 

1.000,000 

100.000 

2,000.000 

40,000 

2.000.000 

75,000 

1,500,000 

20.000 

100,000 

1.500.000 

250.000 

500.000 

300.000 

200.000 

200.000 

1.000,000 

3.000,000 

1. -.0.000 

100.000 

60.000 

100,000 

75.000 

40.000 


Name  of  Company. 


Head  Office  for 
Ontario. 


Date  of 
License. 


Algoma    Land   Company,    Limited    

Beacon  Oil  Company 

h    America    Nickel   Corporation]    Limited"..'.'.!'.".!! 
Ontario   National    Brick   Company.    Limited 

T.    P.    Firth   and    Sons,    Limited  ' 

The   Associated  Gold  Mines  of  Western  Australia, 'Limited 

The   Federal   stone  and   Supply  Company,   Limited    

The   Georgian    Bay    Mining   Company.    Limited 
The  Porcupine  Central   Development   Syndicate,  Limited 
Jonkin-DuPont  Graphite  Company 

i  Qited   SI  itea  steel   Products  Company        

Vermont    Marble   Company 


Port  Arthur  .  . 
( lhatham   .   .  .  . 

Toronto 

Toronto 

Toronto 

Almonte 

Ottawa 

Windsor    .... 

Toronto 

Wilberforce   .    . 

Toronto 

Peterborough    . 


8. 


October  1 
April  26 
July  17  . 
January 
March  25 
July  24  . 
December 
January  20  . 
November  7  . 

July    14    

September  22 
October   IT.    . 


2:: 


Capital  for 
use  in 
Ontario. 

$100,000 

25.000 

20,000.000 

1,000.000 

40,000 

£15, 

$40,000 
40.000 

150,1 

125,000 

40,000 

100,000 


Radium 

The  Legislature  having  passed  an  Act  authorizing  a  bonus  to  be  paid  to  the  dis- 
coverer of  a  workable  source  of  radium  (4  Geo.  V,  chap.  15),  it  may  be  of  interest  to 
describe  the  system  of  measurement  used  in  determining  the  amount  of  radium  in  any 
material,  especially  as  there  has  been  the  greatest  confusion  in  the  methods  used.  In 
the  following  notes  there  is  also  given  a  description  of  the  more  important  radium 
bearing  materials,  an  account  of  the  discovery  in  Germany  of  a  highly  radio-active 
water,  and  the  finding  of  an  interesting  source  of  radium  in  connection  with  salt. 
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Explanation  Regarding  Units  of  Measurement  used  in  Connection  with  Radium 

It  will  be  noticed  that  use  is  made  of  the  Mache  unit  in  the  descriptions  given. 
As  there  was  confusion  owing  to  the  fact  that  different  authorities  employed  different 
units  in  measuring  radio-activity,  an  International  Radium  Standard  Commission  was 
appointed  to  settle  the  question.  The  conclusions  of  this  Commission  are  given  in  a 
bulletin  issued  by  the  Physikalisch-Technische  Reichsanstalt  in  Berlin.  They  agreed 
to  accept  a  preparation  of  pure  radium  chloride  made  by  Madame  Curie,  weighing 
21.99  mg.  (about  one-third  of  a  grain)  as  the  international  standard.  The  emanation 
from  this  is  measured  and  from  that  the  emanation  that  would  be  given  by  1  gram 
pure  radium  can  be  calculated.  That  is  called  a  curie.  This  is  a  very  large  unit,  and 
accordingly  the  calculated  emanation  from  a  milligram  is  more  frequently  used;  this 
is  a  millicurie.  (The  equation  for  converting  Mache  units  into  millicuries  is  1  milli- 
curies.7x10°  Mache  units).  As  the  numbers  that  are  dealt  with  in  radio-active 
measurements  are  very  large,  they  are  written  as  given  above,  10,5=1,000,000  of  course. 
One  millionth  would  be  written  10-6.  With  very  little  practice  this  system  of  writing 
will  be  found  to  be  far  the  most  convenient  and  therefore  is  adopted  in  this  description. 
According  to  above  given  equation  1,000  Mache  units  would  equal  3.7X10-4  or  37x10-" 
millicuries.  Several  of  the  below  mentioned  measurements  are  over  1,000  Mache  units. 
Comparing  that  with  the  radio-activity  of  other  waters,  Prof.  A.  S.  Eve*  gives  the 
radio-activity  of  the  waters  of  the  Caledonia  Springs  near  Ottawa  as  15x10-°  milli- 
curies. According  to  Moore  and  Schlunt,  Bull.  395  U.  S.  Geol.  Survey,  the  most  active 
waters  in  Yellowstone  Park  have  an  activity  of  about  one-quarter  that  of  the  Schweizer- 
gang  Quelle,  which  was  the  most  active  water  known  in  Europe.  The  strongest  water 
in  Yellowstone  was  equivalent  to  268xl0-s  millicuries  per  litre.  The  Schweiz^rgang 
is  therefore  equal  to  a  little  more  than  10-5  millicuries  per  litre,  or  an  activity  of 
1,000  Mache  units  is  nearly  37  times  as  strong  as  the  Schweizergang  Quelle. 

Characters  of  Radium  Ores 

A  considerable  number  of  uranium-bearing  minerals  are  known,  but  most  of  them 
occur  only  in  small  quantities.  Among  the  uranium  compounds  represented  by  these 
minerals  are  arsenates,  carbonates,  niobates,  oxides,  phosphates,  silicates  and  sulphates. 
However,  the  ores  or  minerals  from  which  radium  is  being  extracted  at  present  consist 
essentially  of  carnotite,  pitchblende  and  autunite. 

The  following  descriptions  of  a  few  of  the  more  important  uranium  minerals  are 
taken  mainly  from  Dana's  System  of  Mineralogy,  6th  edition. 

Uraninite.  There  are  several  closely  related  minerals  that  come  under  this  head- 
ing. The  mineral  to  which  the  name  more  properly  applies  contains  the  oxides  of 
uranium  and  lead,  together  with  nitrogen,  etc.  (U03,  U02,  PbO,  N,  etc.).  When  crys- 
tallized the  mineral  occurs  in  octahedrons  and  other  forms  of  the  isometric  system.  It 
is  usually,  however,  massive  or  botryoidal  (consisting  of  a  group  of  rounded  promin- 
ences) and  is  known  as  Pitchblende. 

Uraninite  and  pitchblende  are  brittle  minerals,  with  an  uneven  or  conchoidal 
fracture.  The  hardness  is  5.5,  or  between  that  of  apatite  and  orthoclase  and  less  than 
that  of  quartz.  The  specific  gravity  is  comparatively  high,  being  for  crystals  9  to  9.7 
and  for  massive  altered  forms  6.4  or  more.  The  lustre  is  submetallic  to  greasy  or  pitch- 
like, and  dull.  The  color  is  greyish,  greenish,  brownish  or  velvet-black;  streak  brownish- 
black,  greyish,  or  olive-green,  a  little  shining,  opaque. 

Among  the  varieties  of  uraninite  may  be  mentioned,  (1)  Clevite,  which  has  been 
found  in  crystals  in  the  Villeneuve  mica  mine  in  Quebec;  in  addition  to  the  oxides 
found  in  uraninite  proper,  those  of  the  yttrium  earths  are  found  in  clevite,  (2)  Brogg- 
erite  is  similar  in  composition  but  contains  thorium  oxide  in  addition  to  the  other 
constituents,  (3)  Uranniobate  is  another  variety  of  the  mineral  that  occurs  in  crystals 
in  coarse  granites   (pegmatites)    in  Norway. 
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Pitchblende,  and  the  other  varieties  of  uraninite,  before  the  blowpipe,  are  infusible 
or  only  slightly  rounded  on  the  edges,  sometimes  coloring  the  outer  flame  green.  With 
borax  and  salt  of  phosphorus  the  minerals  give  a  yellow  bead  in  the  oxidizing  flame, 
which  becomes  green  in  the  reducing.  With  soda  on  charcoal  they  give  a  coating  of 
lead  oxide,  and  frequently  the  odor  of  arsenic.  Soluble  in  nitric  and  sulphuric  acids, 
the  solubility  differs  widely  in  different  varieties,  being  greater  in  those  kinds  con- 
taining the  rare  earths.     Not  attracted  by  the  magnet. 

The  chief  characteristics  of  carnotite  and  autunite  may  be  summarized  as  follows:* 

Carnotite.  Amorphous,  perhaps  slightly  crystalline;  pulverulent,  in  crusts  inti- 
mately mixed  with  quartzose  sands;  color,  canary  yellow;  specific  gravity,  4.136; 
chemical  formula,  K;0.2V03.V:0,.3H;0  (?),  uranyl  potassium  vanadate  (?)  containing 
barium  and  calcium;  content  of  metallic  uranium,  52-57  per  cent.;  found  in  Colorado, 
Utah  and  South  Australia. 

Autunite.  Crystallization,  orthorhombic;  in  plates  or  tabular  crystals,  pearly 
lustre,  or  in  micaceous  aggregates;  translucent;  brittle;  cleavage,  basal;  color,  bright 
yellow;  hardness,  2  to  2.5;  specific  gravity,  3.5  to  3.9;  chemical  formula,  Ca(V02):. 
(PO,):.8H.O,  uranium  and  calcium  phosphate;  content  of  metallic  uranium,  49-50.5  per 
cent.;  found  in  Connecticut,  Massachusetts,  Pennsylvania.  North  Carolina,  South  Caro- 
lina. Utah,  France,  Madagascar,  Portugal,  China,  Cornwall,  Austria  and  Germany. 

It  may  be  added  that  the  silver  deposits  at  Cobalt  in  their  mineral  content  resemble 
closely  those  of  Joachimstal,  Austria,  which  have  been  the  most  important  producers 
of  pitchblende.  Practically  three  generations  of  minerals  are  found  in  the  veins  at 
Cobalt,  that  is  minerals  have  been  deposited  at  three  different  periods.  At  Joachimstal, 
on  the  other  hand,  deposition  has  taken  place  during  five  periods,  and,  unfortunately, 
the  period  of  deposition  which  is  represented  by  the  pitchblende  at  Joachimstal  is  un- 
repn  -■  Med  at  Cobalt.  Hence,  our  deposits  have  not  been  found  to  contain  radium- 
bearing  ores. 

The  radio-active  properties  of  minerals  may  be  detected  by  the  effect  they  have  on 
photographic  plates  or  by  means  of  the  electroscope. 

The  hydrous  mineral,  gummite,  occurs  as  a  result  of  the  alteration  of  uraninite. 
Coracite  appears  to  be  uraninite  partly  altered  to  gummite.  The  following  note  on 
coracite  is  taken  from  the  Geology  of  Canada,  1863,  page  504:  "An  ore  of  this  rare 
metal  (uranium)  is  said  to  occur  at  Maimanse,  where  it  forms  a  vein  about  two  inches 
in  width,  at  the  junction  of  the  trap  and  syenite.  It  was  first  described  in  1847  by 
Dr.  -I  L  I-1  conte  as  a  new  ore  of  uranium  under  the  name  of  coracite.  It  is  amorphous, 
pitch-black  in  color,  with  a  grey  streak,  a  resinous  lustre,  and  a  conchoidal  fracture. 
Its  hardness  is  3.0,  and  its  density  4.38.  According  to  Mr.  J.  D.  Whitney,  who  subse- 
quently analysed  i*.  it  is  distinguished  from  pitchblende  by  its  ready  solubility  in  cold 
hydrochloric  arid,  and  contains  oxyd  of  uranium  59.30,  lime  1444,  oxyd  of  lead  5.36, 
oxyd  of  iron  2.24,  alumina  0.90,  silica  4.35,  carbonic  acid  7.47.  water  4.64,  with  traces 
of  magnesia  and  manganese=98.70.  Mr.  Whitney,  with  much  probability,  suggests 
th.it  th(  oxyd  of  had,  and  a  portion  of  the  lime,  are  to  be  regarded  as  combined  with 
"f  uranium. 
in-ochre,  in  the  form  of  a  sulphur-yellow  crystalline  crust,  has  been  observed 
lining  Qssuree  in  the  magnetic  iron  ore  of  Madoc,"  and  in  Snowdon  township,  Peter- 
borough county. 

pectors  for  radium-holding  minerals  should  pay  special  attention  to  those 
having  a  pitchy  lustre,  and  to  those  having  a  bright  yellow  oolor  and  occurring  as 
incrustations  or  impregnations. 


No.  7".  page  :<-'.  Hi  •■■  ,u  ,.r  v 


1914  Statistical  Review  45 


Discover)  of  Radio  Acti\e  Waters 

The  following  paragraph  is  translated  from  Jahrbuch  fur  das  Berg-und  Huttenwesen 
im  Kbnigreieh  Sachsen,  1913  (S.B.  175). 

Work  was  energetically  carried  on  in  the  region  of  the  .Marx  Semmler  adit  to  dis- 
cover radio-active  water  and  emanation.  In  a  number  of  places  levels  were  driven 
on  barren  veins  belonging  to  the  iron-stone  formation;  a  shaft  was  sunk  under  difficult 
conditions  16  metres  under  the  Marx  Semmler  adit  on  the  Radium  vein,  and  91  mi 
of  caved  and  filled  level  were  drained  and  space  made  to  set  up  a  diamond  drill.  Three 
holes  were  sunk,  with  a  total  length  of  353  metres.  The  results  attained  can  be  re- 
garded as  satisfactory.  The  drift  off  the  Marx  Semmler  adit  on  the  Radium  vein  was 
78  metres  long  and  38  metres  under  the  surface.  At  one  point  along  this,  22  litres 
of  water  per  minute  were  found  with  218  Mache  units.  Near  the  end  at  one  spot  a 
very  radio-active  thread  or  tiny  flow  of  water  was  encountered,  giving  1.6  litres  per 
minute  and  showing  an  activity  of  1,440  Mache  units.  This  thread  was  followed  and 
2.8  litres  oi  water  found  with  1,660  Mache  units.  In  October  a  separation  of  the  rich 
water  was  undertaken  whereby  a  quantity  of  330  litres  with  4,015  Mache  units  waa 
found.  Later  on  two  diamond  drill  holes  were  sunk  here;  the  first  reached  a  depth 
of  117  metres  and  crosscut  as  intended  stringers  of  the  main  vein.  Water  at  the  rate 
of  18  litres  per  minute  with  1033  Mache  units  was  found.  The  second  hole  was 
85  metres  deep  and  gave  60  litres  per  minute  with  582  Mache  units.  Then  a  winze 
was  sunk  on  the  Radium  level  26  metres.  The  mixture  of  water  found  in  sinking 
showed  an  activity  of  178  Mache  units.  From  this  winze  a  drift  was  run  25  metres 
to  pass  under  the  Marx  Semmler  adit  on  one  of  the  veins  in  order  to  cut  off  the  vein- 
lets  of  water  coming  from  below  which  enriched  the  water  of  the  Marx  Semmler  adit 
(giving  300  litres  per  second)  by  about  10  Mache  units.  The  workings  on  the  Gleesberg 
vein,  off  the  Marx  Semmler  adit,  were  cleaned  out  and  drained  in  order  to  find  out 
where  the  highly  active  water  which  flows  out  of  the  adit  came  from.  At  a  distance 
of  100  metres  this  was  accomplished  and  a  flow  of  40  litres  per  minute  with  185  Mache 
units  was  discovered.  Another  stringer  was  followed  for  27  metres  and  2  litres  per 
minute  found  with  306  units  activity.  A  diamond  drill  hole  was  sunk  here  for  150 
metres  and  disclosed  32  litres  of  water  per  minute  with  1,180  Mache  units. 

The  work  of  a  number  of  investigators  shows  that  while  radio-activity  can  be 
found  in  all  rocks,  the  eruptive  ones  show  it  to  a  greater  extent. 

Near  the  northeast  corner  of  the  map  by  Herman  Miiller  of  the  Schneeberg  dis- 
trict is  seen  an  intrusion  of  granite.  The  adit  mentioned  in  above  description  is  also 
located  here.  The  description  of  these  mines,  which  were  reopened  and  worked  for 
about  forty  years,  closing  in  1893,  does  not  indicate  that  they  were  rich  in  uranium 
minerals;  the  only  mines  where  these  minerals  were  obtained  are  over  a  mile  distant 
from  the  place  where  the  very  radio-active  waters  were  found.  It  is  curious  that  this 
is  just  where  in  the  olden  days  the  most  wonderful  specimens  and  blocks  of  silver  ore 
were  found.  It  would  almost  seem  as  if  the  radio-activity  of  the  waters  in  this  case 
was  due  to  radium  in  the  rock  and  not  to  radium-bearing  minerals  in  the  veins. 

In  speaking  of  radio-active  waters  it  should  be  remembered  that  the  radio-activity 
may  be  due  either  to  salts  of  radium  dissolved  in  the  water,  in  which  case  the  radio- 
activity will  last  for  years,  or  it  may  be  due  to  the  radium  emanation  absorbed  by 
the  water;  in  such  cases  the  activity  only  lasts  a  matter  of  a  few  days. 

Radium  Associated  with  Salt 

An  interesting  source  of  radium  is  described  by  Becker  and  Holthusen  tUeber 
absolute  Radiumbestimmungen  mit  dem  Emanometer).  It  appears  that  in  the  course 
of  refining  the  salt  at  Kreuznach  the  saline  water  is  caused  to  trickle  through  beds 
of  brush  to  aid  evaporation  and  catch  suspended  sediment.*  From  time  to  time  this 
material   is   burnt   and   the   ash     forms    a    source    of    radium.      The    amount   given    is 
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1.8xl0-:'  gram  radium  for  each  gram  of  ash.  This  residue,  of  course,  is  diluted  by 
the  ash  from  the  brush  itself.  The  ash  is  first  treated  with  dilute  hydrochloric  acid 
and  a  very  little  sulphuric;  this  will  dissolve  the  alkaline  salts  of  the  ash.  The  solu- 
tion is  then  filtered;  all  the  radium  remains  in  the  residue,  which  is  carefully  washed. 
Then  it  is  boiled  several  times  with  a  concentrated  soda  solution  and  treated  with  a 
little  hydrochloric  acid  to  convert  the  carbonate  into  a  chloride;  then  a  little  sulphuric 
acid  is  added  and  all  the  radium  is  precipitated  as  sulphate.  This  is  less  than  5  per 
cent,  of  the  original  ash  in  amount  and  may  be  taken  as  the  starting  point.  If  we 
multiply  1.8xl0-:'  by  20  we  will  have  approximately  the  amount  of  radium  in  this 
mat'  rial.  It  will  give,  of  course,  3.6x10-*  gram  radium  for  each  gram  of  precipitate. 
To  compare  this  with  other  sources  of  radium,  according  to  the  paper  by  H.  W.  Schmidt 
and  H.  Nick  (Physik.  Zeitschr.  XIII,  1912,  s.  200),  as  long  as  the  uranium  content  of 
any  mineral  is  known  the  radium  can  be  calculated  according  to  the  following  equa- 
tion, viz.:  for  each  gram  uranium  metal  there  is  3.4xl0-7  radium  metal.  Now 
uraninite  or  pitchblende,  the  richest  uranium  mineral,  contains  about  60  per  cent, 
uranium;  therefore,  for  uraninite  the  equation  would  be  for  each  gram  pure  mineral 
there  is  3.4x6xl0-s  radium  or  practically  just  six  times  as  much  radium  as  in  this 
precipitate.  For  carnotite,  which  is  exciting  so  much  interest  in  Colorado  now  and 
of  which  the  shipping  ore  contains  only  2  per  cent,  of  uranium,  the  equation  would 
be  for  each  unit  of  ore  there  are  6.8X10-'  units  radium  or  practically  five  times  as 
much  in  this  precipitate  as  in  the  carnotite  ore  that  is  shipped. 

An  analysis  of  the  Kreuznach  brine  showed  it  to  have  the  following  composition: 

Sodium    chloride =1.42  per  cent. 

Calcium    chloride    =0.26  per  cent. 

Magnesium   chloride    =0.02  per  cent. 

Traces  of  Bromine  and  Iodine. 
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Discovery  of  Chrome  Iron  Ore  and  Diamonds 

A  few  years  ago  Mr.  R.  A.  A.  Johnston,  of  the  Geological  Survey  of  Canada,  made 
the  interesting  discovery  that  microscopic  diamonds  occur  in  certain  chrome  iron  ore 
of  British  Columbia.*  Later  he  found  diamonds  in  similar  ore  from  Quebec  province 
and  from  other  parts  of  the  world. 

In  March,  1914,  the  Provincial  Geologist,  Mr.  W.  G.  Miller,  submitted  a  sample  of 
chromiferous  ore  or  rock  to  Mr.  Johnston  for  examination  for  diamonds.  A  week  or 
so  later  Mr.  Johnston  wrote  that  "the  work  [of  examination  of  the  sample]  has  only 
been  partially  completed,  but  it  has  revealed  the  presence  of  thousands  of  microscopic 
diamonds.  These  accord  in  general  with  the  diamonds  which  I  have  found  under 
somewhat  similar  circumstances  in  other  parts  of  Canada  and  also  in  specimens  from 
a  number  of  foreign  localities.  In  their  mode  of  occurrence,  however,  they  differ  in 
one  important  respect  from  any  which  have  come  under  my  notice,  inasmuch  as  they 
may  be  observed  in  the  silicious  portions  of  the  mixture.  In  one  instance  this  morn- 
ing we  were  able  to  find  a  distinct  octahedron  perched  on  the  corner  of  one  of  the 
specimens  and  as  indicated  right  in  the  silicious  portion." 

These  Ontario  diamonds,  while  of  no  apparent  economic  value,  are  of  course  of 
great  scientific  interest,  especially  as  they  represent  fhe  first  authentic  discovery  of 
diamonds  in  the  Province.  The  sample  examined  by  Mr.  Johnston  was  sent  as  a  specimen 
of  iron  ore  to  Mr.  Miller  by  Mr.  D.  O'Connor,  who  obtained  it  from  his  claims  in 
Reaume  township,  which  lies  about  twenty  miles  north  of  Porcupine. 

Basic  igneous  rocks  similar  to  that  in  which  the  chrome  iron  ore  and  diamonds 
have  been  found  are  somewhat  widespread  in  the  areas  surrounding  Porcupine.  The 
sample  examined  is  very  basic  and  was  much  decomposed,  containing  serpentine,  some 
of  which  evidently  represents  original  phenocrysts  of  olivine.  In  some  samples  from 
the  same  locality  there  are  numerous  veinlets  of  asbestus  (chrysotile).  Associated 
with  the  rock  in  places  is  pyrrhotite,  some  of  which  is  nickeliferous.  The  basic  rock 
at  the  Alexo  nickel  mine,  in  the  township  of  Dundonald,  twelve  or  fifteen  miles  to  the 
southeast  of  Reame,  apparently  belongs  to  the  same  series. 

The  Provincial  Assayer,  Mr.  W.  K.  McNeill,  found  the  diamondiferous  rock  to 
contain  8.46  per  cent,  of  metallic  chromium,  or  13.44  per  cent,  of  the  oxide  of 
chromium,  14.58  per  cent,  of  metallic  iron,  and  .066  oz.  of  platinum  (value  about  $1.50) 
to  the  ton  of  2,000  lb. 

It  is  hoped  that  careful  proespecting  will  lead  to  the  discovery  of  ore  richer  in 
chromium  than  the  sample  described.  The  platinum  appears  to  be  readily  concen- 
trated, by  mechanical  means  or  by  fusion,  with  the  chromium.  If  a  workable  chromite 
deposit  is  discovered  the  platinum  should  be  recoverable  as  a  by-product. 

It  has  long  been  known  that  diamonds  occur  in  the  drift  or  loose  deposits  in 
several  of  the  states  immediately  to  the  south  of  the  Ontario  boundary.  This  drift, 
to  a  large  extent,  represents  material  swept  off  the  surface  of  Ontario  by  the  ice  sheet 
or  glaciers  and  carried  southward  during  the  Pleistocene  or  Glacial  period.  Hence,  it 
seems  reasonable  to  believe  that  the  home  of  these  diamonds  was  originally  in  some 
part  of  northern  Ontario.  If  the  pipes  or  necks  or  dike-like  orifices  through  which 
»the  diamondiferous  rocks  of  Reaume  and  elsewhere  ascended  towards  the  surface  were 
discovered,  it  is  possible  that  larger  diamonds  might  be  found,  conditions  for  crys- 
tallization having  been  more  favorable. 

Platinum,  diamonds,  even  if  they  are  only  microscopic,  and  chromium  in  one 
comparatively  small  specimen  make  an  interesting  series.  It  is  hoped  that  in  addition 
to  gold  and  nickel  the  Porcupine  area  will  also  become  a  producer  of  chrome  iron  ore. 

As  a  producer  of  nickel  and  cobalt,  Ontario  has  only  one  important  competitor, 
New  Caledonia,  a  French  penal  colony  in  the  southern  Pacific.  That  colony  is  also 
one  of  the  world's  most  important  producers  of  chrome  iron  ore.  Ontario's  produc- 
tion has  practically  killed   the   cobalt  industry   in   New   Caledonia,  and   the   Province's 
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output  of  nickel  now  far  surpasses  that  of  the  French  colony.  It  would  be  rather 
remarkable  were  the  Province  to  enter  into  competition  as  a  producer  of  a  third 
mineral. 

Although  careful  search  was  made  in  British  Columbia  for  diamonds  of  economic 
value,  after  the  discovery  of  the  microscopic  specimens,  no  stones  of  value  have  been 
found.  The  same  may  be  said  of  other  parts  of  the  world  in  which  microscopic  dia- 
monds occur.  But  there  is  satisfaction  in  now  being  able  to  say  that  diamonds  do 
occur  in  the  Province.  To  the  old,  often  asked  question,  "Are  there  diamonds  in 
Ontario?"  an  affirmative  answer  can  now  be  given. 

Mining  Divisions 

There  were  no  changes  in  the  Mining  Divisions  or  the  Mining  Recorders  during 
the  year.     The  list  of  Divisions  and  Recorders,  together  with  receipts,  follows:  — 


Mining 
Di   ision. 


Name  and  P.O.   Address 

of  Recorder. 


Receipts. 


Purchase 
Money. 


Miner's 
Licenses. 


Forest 
Reserve 
Pei  mit~. 


Recording 
V>  es  ■ 


Total 
Receipts. 


Gowganda 
Montreal  Rive* 
Temiskaming . 
Party  Sound  . . 

Larder  Lake  . . 

i  '"i  in  pine 


Kenora  \V.   L.  Spry,   Kenora 

Port  Arthui    J.  W.  Morgan,  Port  Arthur 

Sault  St.  Mtrie..  S.  T.  Bowker,  Sault  Sir.  Muil 
Sudbury    C.  A.  Campbell,  Sudbury 

II.  E.  Sheppard,  Gowganda 

A.  Skill,  Klk  Lake 

G.  T.  Smith.  Haileybury 

II.  F.  McQuire,  Parry  Sounu.., 

•J.  A.  Hough,  Matheson 

G.  II.  Gauthier.  Porcupine 


Total. 


9 

555  50 
•250  64 
502  13 

177  38 
526  21 
932  -21 

182  0-1 
lh-;  mi 
229  58 
653   11 


5,170  10 


$ 
578  00 

2,250  00 
293  00 
4,179  00 
1,134  00 
1,030  00 
9,580  00 
130  00 
2,358  00 
3,935  00 


31 

121 

1 


I 

388  50 
3,037  00 
2,480  00 
5,621  50 
1,033  00 

924   75 

2.491  30 

60  00 

80,535  85 

s,::!>;  mi 


$ 

3,522  00 
15,542  64 

8.275  13 
12,247  50 

5,903  21 

5,007  96 

19.353  34 

352  00 

31,122  S3 

69,375  41 


25,467  00 


1.091  00   44,968  30    170,702  02 


The  Recorders  report  the  work  at  their  offices  as  follows: 


W.  L.  Spry,  Recorder.  During  the  year  45  miner's  licenses  issued  for  full  year; 
11  for  part  of  year;  1  special  renewal  and  6  ordinary  renewals.  The  small  volume 
of  business  transacted  at  this  office  is  an  indicator  of  the  lack  of  activity  in  mining 
during  the  year  in  this  part. 

Port  Arthur 

J.  W.  Morgan,  Recorder,  reports  280  miner's  licenses  issued  and  170  renewals, 
with  182  claims  recorded  and  379  certificates  of  full  performance  of  working  conditions. 
The  matters  which  attracted  most  attention  were  the  discovery  of  nickel  near  Big 
Duck  lake,  north  of  Schreiber,  and  the  deposits  of  hematite  south  of  Shebandowan  lake. 

Sault  Ste.  Marie 

S.  T.  Bowker,  Recorder.  Miner's  licenses  issued,  108;  renewed,  185,  with  127  claims 
recorded. 

Sudbury 

C.  A.  Campbell,  Recorder.  352  licenses  issued  and  455  renewals.  Total  claims 
recorded,  483,  and  442  claims  cancelled. 

The  West  Shining  Tree  district  attracted  most  attention  from  the  prospectors 
during  the  year. 


Elk  Lake 

Albert    SkiH,    Recorder.      Miner's    licenses    issued,    45,    with    161    renewals    and    63 
claims  recorded.     Prospects  for  activity  this  season  are  good. 
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Gowganda 

H.  E.  Sheppard,  Recorder.  This  office  issued  94  licenses  and  renewed  192.  Appli- 
cations to  record  claims  were  68  and  certificates  of  work  132. 

The  feature  in  this  division  is  the  success  at  the  Miller  Lake-O'Brien  mine. 

Timiskaming  and  Coleman 

George  T.  Smith,  Recorder.  This  office  issued  590  miner's  licenses  and  1,326  re- 
newals.    There  were  265  applications  to  record  claims. 

Larder  Lake 

J.  A.  Hough,  Recorder.  Total  number  of  licenses  issued  and  renewed  was  492, 
and  1,575  applications  to  record. 

The  Kirkland  Lake  district  accounts  for  the  activity  in  this  mining  division. 
There  was  also  a  stir  in  townships  of  Munro,  Beatty  and  Maisonville. 

Parry  Sound 

H.  F.  McQuire,  Recorder.  Only  43  licenses  were  issued  by  this  office.  Work  was 
done  on  a  few  iron  claims. 

Porcupine 

G.  H.  Gauthier,  Recorder,  reports  191  miner's  licenses  issued  and  643  renewals. 
Number  of  claims  recorded,  496. 

Provincial  Assay  Office 

Mr.  W.  K.  McNeill,  B.Sc,  Provincial  Assayer,  reports  as  follows  for  the  year  1913: 

The  Provincial  Assay  Office  was  established  at  Belleville,  Ont.,  in  1898,  as  an  aid, 
in  a  practical  manner,  in  the  development  of  the  mineral  resources  of  the  Province, 
this  object  being  attained  by  the  sampling  and  assaying  of  ores  and  rocks  for  the 
prospectors  and  others  at  a  reasonable  fee,  by  the  analysis  of  rocks,  etc.,  for  the 
geologists  of  the  Bureau  of  Mines  and  by  original  research  along  lines  suggested  by 
the  officers  of  the  Bureau. 

In  November,  1911,  the  laboratories  were  removed  from  Belleville  to  Toronto,  Ont., 
and  established  at  No.  5  Queen's  Park,  as  the  pressing  need  for  larger  accommodation 
was  recognized.  By  the  results  since  obtained  it  has  been  found  that  the  present  loca- 
tion is  much  more  central  and  convenient  for  the  Bureau  of  Mines  as  well  as  the  public. 

The  Chemical  Laboratories  and  Assay  Office  are  among  the  most  up-to-date  in  the 
Province,  and  are  especially  designed  and  equipped  for  accurate  work;  but  so  as  not 
to  encroach  on  the  professional  domain  of  private  assayers  and  testing  laboratories,  a 
fee  is  charged  for  all  public  work,  the  purpose  being  to  have  a  laboratory  to  assist 
prospectors  and  do  umpire  work. 

The  work  consists  of: 

(a)  Examination  and  assaying  of  samples  received  from  prospectors,  mining 
engineers,  geologists  and  the  public  generally. 

(6)   Analysis  of  samples  of  rocks,  etc.,  for  the  geologists  of  the  Bureau  of  Mines. 

(c)  The  sampling  of  carload  lots  of  cobalt  silver  ores  shipped  from  the  mines, 
upon  which  the  Government  collects  a  royalty.  This  work  is  done  at  the  various 
smelters  and  is  in  charge  of  Mr.  T.  E.  Rothwell,  Assistant  Assayer. 

(d)  The  assaying  and  valuation  of  these  car  lots. 

(e)  Special  research  work. 

During  the  year  just  closed  the  work  has  been  naturally  much  along  the  lines  of 
former  years.  Notwithstanding  the  fact  that  no  new  fields  were  opened  up,  a  large 
number  of  gold  and  silver  samples  passed  through  the  office  and  during  the  year  it 
was  noted  that  there  was  an  increasingly  larger  number  of  samples  sent  in  from  all 
parts  of  the  Province  for  identification.  By  the  enquiries  received  concerning  clays, 
pyrites,  etc.,  it  would  appear  that  the  public  interest  is  not  confined  to  the  more  precious 
metals,  but  work  is  being  carried  on  in  all  branches  of  the  industry.  The  specimens 
examined  may  be  more  conveniently  arranged  as  follows: 


50  Bureau  of  Alines  No.  4 


Assays  for  Gold  and  silver. — During  the  year  two  hundred  and  seventy-seven 
samples  were  examined  for  the  public  and  one  hundred  and  fifty  samples  for  the 
Bureau,  which  include  car  lots,  each  lot  being  represented  in  the  report  as  one  sample. 

Iron  Ores. — During  the  year  thirteen  samples  of  ore  were  examined  and  reported 
upon.  These  were  analyzed  for  silica,  iron,  sulphur  and  phosphorus  and  in  some 
cases  titanium. 

Copper  Ores. — Copper  content  of  fourteen  ores  were  determined. 

Nickel  Ores. — Thirteen  samples  were  reported  upon  during  the  year  and  a  large 
number  were  sent  in  for  identification. 

Cobalt  Ores. — The  work  here  was  entirely  on  the  estimation  of  the  cobalt  oxide 
in  the  shipments  from  the  different  mines. 

Rocks  <"iil  Limestones. — Altogether  fifty-one  samples  were  examined — forty-three 
for  the  Bureau  and  eight  for  the  public. 

Miscellaneous. — Under  this  head  are  included  identifications  analysis  of  molybdenite, 
tin  ore,  potash-bearing  rocks,  clays,  supposedly  platinum-bearing  sands,  infusorial 
earths,  corundum  and  chromium  ores.  In  addition,  information  was  given  regarding 
the  value  of  ores,  rocks,  etc.;  also  methods  of  development.  Some  original  research 
was  carried  on  under  instruction  from  the  Provincial  Geologist,  the  results  of  which 
will  be  published  separately. 

The  following  is  the  new  schedule  of  fees  which  is  now  in  operation.  Copies  may 
be  obtained  by  applying  to  the  Provincial  Assayer,  No.  5  Queen's  Park,  Toronto,  Ont. 

Schedule  of  Charges 

Samples  will  be  dealt  with  in  the  order  of  their  arrival.  In  every  instance  speci- 
mens and  samples  should  be  accompanied  by  statements  specifying  the  precise  locality 
from  whence  they  were  taken. 

Diret  tions. — Crushed  samples  representing  large  quantities  or  samples  less  than 
five  pounds  weight  may  be  sent  by  mail  as  third  class  mail  matter.  Write  your  name 
and  address  plainly  on  each  parcel.  Send  instructions,  with  money  in  payment  of  fees, 
in  a  separate  letter.     Samples  may  be  sent  by  express,  charges  prepaid. 

Sample  bags  addressed  to  this  laboratory  for  sending  ore  pulp  by  mail  may  be 
obtained  free  on  application;    also,  canvas  bags  for  shipping. 

'/'<  rms. — Money   in   payment    of   fees,   sent   in   by   registered    letter,   postoffice   order, 
postal   note,  or   express  order,   and   made   payable  to   the  Provincial    Assayer,   must    in- 
variably accompany  sample  to  insure  prompt  return  of  certificate,  as  no  examination  is 
commenced  until  the  regulation  fee  is  paid. 
Samples  addressed  as  follows: 
To 

Provincial  Assay  Office, 

5  Queen's  Park, 

Toronto,  Ont. 

Tariff  of  Fees  for  Analyses  and  Assavs 

1.  Assays: 

Gold   $1  no 

Silver 1  00 

Gold  and  Silver  in  one  sample 1  50 

Platinum  4  00 

Gold  and  Platinum  in  one  sample 5  00 

Gold  by   amalgamation    2  00 

For  the  amalgamation  assay  for  gold  at  least  five  pounds  of  ore  must  be  sent. 

2.  Iron  Ores: 

Iron    (metallic)     $1   00 

Silica 1  50 

Iron   and   insoluble   residue    1  50 

Ferrous    Oxide    2  00 

Phosphorus 2  00 

Sulphur 2  00 

Iron,   Sulphur,   Phosphorus  and   insoluble    5  00 


$1 

00 

1 

50 

2 

00 

2 

00 

2 

00 

1 

50 

1 

50 

5 

00 

4 

00 

1 

00 

0 

50 

1 

00 

1 

50 

2 

00 

2 

00 
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Manganese  2  00 

Titanium 2  00 

Complete  analysis:  Ferrous  Oxide,  Ferric  Oxide,  Total,  Metallic  Iron. 
Silica,  Alumina,  Lime,  Magnesia,  Manganese,  Phosphorus,  Sulphur 
and  Titanium 15  00 

3.  Limestones,  Dolomites,  Marls,  Clays,  Shales:  — 

Determination  of: 

Insolubles 

Silica 

Ferric    Iron    

Ferrous    Iron    

Alumina 

Lime  L  50 

Magnesia 

Alkalies    (combined )     

Potash  

Water    (combined)     

Moisture 

Organic    matter 

Carbon    Dioxide    

Phosphorus    Anhydride 

Sulphur   

4.  Examination  of  Clay,  Shale  or  Cement  Rock  for  cement  manufacture. 

Determination  of: 

Silica,  Iron  Oxide,  Alumina,  Lime,  Magnesia,  Sulphuric  Anhydride  and 

Volatile   Matter    $10  00 

5.  Coal,  Coke,  Peat,  etc.: 

Determination  of: 

Moisture $0  50 

Volatile    combustible    1  00 

Fixed    carbon 1  00 

Ash 1  00 

Sulphur 2  00 

Phosphorus   2  00 

Calorific    value    5  00 

Ultimate  analysis   Price  on  application 

6.  Mineral   waters    Price   on   application 

7.  Ores  and  Minerals: 

Determination  of: 

Alumina $2  00 

Antimony 3  00 

Arsenic 3  00 

Bismuth 3  00 

Cadmium    3  00 

Chromium 3  00 

Cobalt 3  00 

Copper 2  00 

Gold 1  00 

Ferrous  Oxide    2  00 

Ferric   Oxide 2  00 

Lead 2  00 

Lime  1  50 

Magnesia 1  50 

Molybdenum  2  00 

Manganese 2  00 

Nickel 3  00 

Silica 1  50 

Water  1  00 

Zinc 2  00 

8.  Rocks,  complete  analysis    Price  on  application 

9.  Slags,  Sands,  etc Price  on  application 

10.  Identification  of  minerals  and  rocks  not  requiring  chemical  analysis Free 

Any  chemical  work  not  specified  in  this  circular  will  be  undertaken  on  application 
to  the  Provincial  Assayer. 

The  pulp  of  each  sample  is  retained  for  future  reference. 
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MINING   ACCIDENTS   IN    ONTARIO    IN  1913 

By  T.  F.  SUTHERLAND,  Chief  Inspector  of  Mines 

During  the  year  1913  in  and  about  the  mines,  metallurgical  works  and  quarries 
regulated  by  the  Mining  Act  of  Ontario,  there  were  57  fatal  accidents,  causing  the  death 
of  64  men.  Of  these  fatal  accidents  32,  causing  the  death  of  37  men,  occurred  under- 
ground; 7,  causing  the  death  of  8  men,  on  the  surface;  11,  causing  the  death  of  11  men, 
at  metallurgical  works;  7,  causing  the  death  of  8  men,  at  quarries.  The  tables  of  ac- 
cidents at  the  metallurgical  works  and  quarries  are  separated  in  this  Report  from 
accidents  at  the  mines. 

The  total  number  of  serious  accidents  in  and  about  the  mines  of  Ontario  reported 
to  the  Bureau  of  Mines  in  1913,  was  353,  resulting  in  45  persons  killed  and  320 
injured;  of  these  accidents  284  occurred  underground,  and  69  above.  The  fatal  acci- 
dents took  place  in  mines  operated  by  19  different  companies,  the  same  number  as  in 
1912. 

At  metallurgical  works  there  were  212  accidents  which  caused  the  death  of  11  and 
serious  injuries  to  201  men. 

At  quarries  there  were  18  accidents  which  caused  the  death  of  8,  and  serious  in- 
juries to  12  men.  It  is  evident  that  all  the  non-fatal  accidents  at  quarries  are  not 
reported  to  this  Department. 

In  accordance  with  the  Mining  Act  inquests  were  held  on  all  fatal  accident?  and 
attended  by  one  of  the  Inspectors. 

The  following  table  shows  that  on  an  average  2  men  received  serious  injuries  in 
the  mining  industry  on   nearly  every  working  day  of  1913. 

Table  of  Accidents 


1912. 

1913. 

Killed. 

Injured. 

Killed. 

Injured. 

Mines : — 

26 
6 

37 
8 

160 
56 

251 

69 

Metallurgical  Works  : — 

No  killed 

10 

11 

122 

201 

Quarries  : — 

No  killed                                             

1 

8 

3 

12 

43 

341 

64 

533 

The  following  classification  distributes  the  responsibility    for  the    cause    of    the 

fatalities:  Per  cent. 

1.  Fatalities  due  to  danger  inherent  to  the  work  itself  ....  19,  or  29.7 

2.  "  arising  out  of  defects  in  mine  workings 16,  or  25. 

3.  "  due  to  fault  of  fellow  workman 3,  or     4.7 

4.  "  due  to  fault  of  workman  himself   26,  or  40.6 
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By  months,  the  64  fatalities  occurred  as  follows:  — 

January,  10;  February,  12;  March,  S;  April,  6;  May,  8;  June,  2;  July,  5;  August, 
6;   September,  1;  October,  2;   November,  2;   December,  1;  Total  64. 

During  the  first  six  months  of  the  year,  47  men  were  killed,  compared  with  17  during 
the  latter  six  months. 

Analysis  of  Fatalities  at  Mines 

A  comparison  of  the  causes  of  the  fatalities  at  the  mines  for  1912  and  iyi3  is  as  follows  : 


Cause. 


Falls  of  ground 

Shaft  accidents 

Explosives 

Miscellaneous  (underground) 
Surface 


1912 

1913 

Per  cent. 

Per  cent. 

9.4 

11.1 

25.0 

20.0 

21.9 

31.1 

25.0 

20.0 

18.7 

17.8 

While  it  is  to  be  hoped  that  the  number  of  deaths  from  accidents  is  abnormal  for 
the  year  1913,  yet  it  will  be  seen  that  a  large  number  are  the  result  of  want  of  proper 
care  on  the  part  of  the  workman  and  those  in  charge,  and  also  a  lack  of  proper  appre- 
ciation of  the  risks  inherent  to  the  nature  of  the  industry. 

Sixty-five  per  cent,  of  the  fatal  accidents  during  the  year  could  have  been  avoided 
by  the  exercise  of  greater  caution  on  the  part  of  the  workmen,  and  by  the  mine  opera- 
tors insisting  on  a  strict  enforcement  of  the  Mining  Act.  There  are  several  mines  in 
Cobalt  which  have  a  good  record,  especially  during  the  past  two  years.  These  mines 
must  necessarily  employ  the  same  class  of  labor  as  adjoining  properties,  yet  their  ac- 
cident rate  is  much  lower  than  the  average  of  the  camp. 

An  example  of  what  can  be  accomplished  in  accident  prevention  by  intelligent 
effort  is  furnished  by  the  Canadian  Copper  Company,  at  Copper  Cliff.  Mr.  E.  T. 
Corkill,  formerly  Chief  Inspector  of  Mines  for  the  Province  of  Ontario,  was  appointed 
Safety  Engineer  for  this  company  on  July  1st,  1913.  The  accident  lists  published  in 
this  report  show  that  lor  the  first  six  months  of  1913,  this  company  had  11  men 
killed;  for  the  last  six  months,  3.  Of  serious  accidents  which  incapacitated  the 
workmen  for  over  five  weeks,  the  first  six  months  shows  40  mtn,  and  the  last  six 
months,  17.     A  corresponding  decrease  is  noticed  in  the  minor  accidents. 

To  decrease  the  accidents  requires  as  honest  an  effort  as  to  decrease  the  costs,  or 
to  increase  the  production.  To  issue  general  rules  without  seeing  that  these  rules  are 
observed  may  be  a  protection  in  damage  suits,  but  will  not  diminish  the  number  of 
accidents. 

Table  of  Fatal  Accidents  in  Mines,  Metallurgical  Works  and    Quarries,  1901  to  1913 


1901 

1903 

1904 

1905 

1906 

1907    |908 

1909 

1910 

1911 

1918 

1913 

13 

10 

7 

7 

9 

11 

88        47 

18 

48 

49 

43 

64 

4,135 

4.415 

5. "17 

fi. 305  7.435 

8.505 

10.862 

12.543 

13.108 

550 

400 

400 

500 

750 

1.140  1.750 

2.000 

2.000 

2.000 

2.000 

2,000 

4.685 

4,876 

3,875 

1,915 

7.345  9.185 

10,505 

12.862 

14.543 

15,108 

16.293 

8.77 

l  .79 

1.80 

I.V! 

1.90 

4.66 

3.73 

3.37 

2.84 

3.93 

Total. 


Persona    killed  ■  ■•    Metallurgical 
Work-  and   Minis 

Persons  employed  at  Metallni 
gical  Works  and  producing 
mines 

Persons    employed    at    non  pro 
ducing  mines  (estimated)  .. 

Total  persons  employed 

Fatal    accidents    per    1,000    em- 
ployed   


379 

97.918 

15.940 

113.858 


1914  Mining  Accidents  55 


Cause  and  Place  of  Fatalities  in  Mines 

The  following  schedule  shows  the  cause  and  place  of  the  fatalities  in   1913  com- 
pared with  1912:  — 

Below  ground:—                                                                                             1913.  1912. 

Falls  of  grounds    5  3 

Shaft  accidents:  — 

Falling  down   shaft    1  4 

Objects  falling  down  shaft    2  2 

Falling   from   bucket    0  1 

Attempting  to  get  on  or  off  skip  or  cage  in  motion  4  1 

Falling  cross-head   2  0 

—  9  —  8 

Explosive  accidents: — 

Premature  explosion  while  loading  or  lighting  holes  8  0 

Drilling  into  bottom  of  old  or  missed  holes  5  1 

Asphyxiation  from  gases  from  explosives 1  5 

Picking  or  putting  bar  into  old  hole  containing  explosive  ....       0  1 

—14  —  7 

Miscellaneous  accidents:  — 

Falling  down  winze    1  3 

Falling  down  stope 1  2 

Struck  or  buried  by  ore   4  2 

Struck  by  bar  while  barring  ore  from  chute  0  1 

Struck  by  falling  objects 2  0 

Crushed  between  cars 1  0 

—  9  —  8 

Above  ground: — 

Blowing  up  of  thawing  house  0  1 

Struck  by  falling  objects    0  2 

Electrocuted 2  1 

Killed    by    fall    3  1 

Burned 0  1 

Caught  by  machinery  2  0 

Crushed  by  car  1  0 

—  8  —  6 

Total    —45  —32 
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The  occupation  and  nationality  of  men  killed  in  or  about  the  mines  are  set  out  in  the  fol- 
lowing table : 


Occupation. 


Deck  hand   . . 

Oiler  

Lamp  tender 
Drill  runner. 
Trammer  . . . 
Drill  helper  . 

Laborer 

Skip  tender  . 
Carpenter . . . 
Chute  tender. 
Powderman  . 
Pipe  fitter. . . 
Electrician  . . 
Mill  man. . . . 


Totals. 


■=.= 

to   ■> 
SI   o 

M  - 


fc 


1 
1 

1 

14 

12 

5 

1 
2 
2 
1 
2 
1 
1 
1 


45 


The  ages  of  the  men  killed  at  the  mines  were  as  follows 

— 

17-20 

21-25       26-30       31-35       36-40 

41-45       46-50 

51-55  1 

56-60 

61-455 

Total. 

3 

11 

15 

11               4 

1           45 

Cause  and  Place  of  Non-Fatal  Accidents  at  Alines 

The   following  schedule  shows  the   cause  and  place  of  the   non-fatal  accidents   in 
1913  at  the  mines  and  the  number  injured:  — 

Underground:  — 

Falls  of  ground 9 

Shaft  accidents:  — 

Cage    accidents    9 

Falling  part  way  down  shaft  7 

Objects  falling  down   shaft    6 

Miscellaneous 3 

25 

Explosives: — 

Drilling  into  old  or  missed  holes   6 

Picking  into  explosives  4 

Premature    explosion    6 

16 
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Miscellaneous  accidents:  — 

Falling  down  stopes,  raises,  winzes,  chutes  or  man-ways  23 

Jammed  by  cars,  skips,  buckets  or  pieces  of  rock  or  ore  GO 

Scaling 19 

Foreign  material  in  eyes    2 

Injured  at  chutes  24 

Burned   5 

Flying  rock 4 

Rock  rolling  down  pile  20 

Caught  by  drill  18 

Falling    objects    15 

Miscellaneous 18 

Surface:  — 

Falling  from  elevated  places    12 

Caught  by  machinery  12 

Burned  by  electric  wire  1 

Falling  objects 14 

Burned  1 

Miscellaneous 22 
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Totals      ?2Q 


The  occupation  and  nationality  of  the  men  injured  in  or  about  the  mines  were  as 

given  below: — 
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Hoistman , 

Mill  Man 

Drill  Runner , 

Trammer 

Laborer  

Pumpman 

Drill  Helper 

Carpenter , 

Timberman   

Nipper , 

Foreman 

Machinist 

Cage  Tender 

Teamster 

Pipe  Fitter 

Ore  Sorter  

Crusher  Man 

Painter 

Blacksmith    

Blacksmith's  Helper. 

Engineer 

Scaler  

Chute  Tender 

Deck  Man 

Electrician 

Surveyor  
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The  ages  of  the  men  injured  at  the  mines  were  as  follows: — 


17-20 

21-25 

26-30 

31-35 

36-40 

41-45 

46-50 

51-55 

56-60 

61-65    Unknown   Total 

16 

115 

76 

43 

25 

11 

8 

1 

0 

0             25             320 

The  following  table  shows  the  time  during  which  the  injured  parsons  were  incapacitated 

for  work. 
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Mines — 

Above  ground 24 

Below  ground 85 

Metallurgical  Works 99 

Quarries 1 

Totals 209     91      54     30 
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Mining  Regulations  and  How  Observed 

The  investigations  by  this  Department  into  many  of  the  accidents  during  the  past 
year  show  a  non-observance  of  the  Mining  Act  by  some  operators  and  many  employees, 
and  emphasize  forcibly  the  need  of  further  Government  supervision.  The  .Mining  Act 
is  wide  in  its  requirements,  and  penalties  are  provided  for  non-observance.  Infringe- 
ments have  to  be  proven  in  court  on  information  laid  by  the  Inspector.  The  policy  so 
far  followed  has  been  to  take  action  only  in  flagrant  cases  where  life  has  been  endan- 
gered. Thus,  it  is  only  after  an  accident  has  happened  that  a  prosecution  follows. 
The  result  has  been  that,  in  several  instances,  mine  operators  have  taken  chances  with 
dangerous  conditions,  trusting  that  they  could  get  through  without  an  accident  and 
have  the  work  completed  before  an  Inspector  visited  them.  The  men  under  ground 
handle  powder  carelessly,  drill  into  old  bottoms,  and  follow  other  dangerous  practices, 
knowing  that,  if  caught  by  the  foreman,  the  worst  that  will  happen  is  to  be  discharged, 
and  they  know  that  they  can  go  to  the  next  mine  and  obtain  employment.  Foremen 
rarely  report  an  infringement  of  the  .Mining  Act  to  the  Inspector.  The  result  is  that 
careless  and  reckless  workmen  drift  from  mine  to  mine,  endangering  their  own  safety 
and  that  of  their  fellow  workmen. 

If  only  licensed  men  were  allowed  to  be  in  charge  of  actual  mining  operations, 
and  if  tho  holding  of  such  a  license  depended  upon  the  safety  of  the  mining  methods 
followed,  it  would  tend  to  decrease  the  high  accident  rate  of  the  mines  of  Ontario. 


Falls  of  Ground 

Five  men  were  killed  during  1913  as  a  result  of  falls  of  ground,  an  increase  of 
two  over  the  preceding  year.  In  addition,  two  men  were  so  seriously  injured  that  a 
fatal  termination  of  the  accident  is  expected  during  the  present  year. 

At  the  Garson  mine  on  January  14th  a  sledger  in  No.  33  stope  was  killed  while 
helping  to  take  down  some  bad  ground.     He  thought  he  was  standing  at  a  safe  distance. 
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At   the   Bend  mine,  near  Mad<  m,  0u 

ch  i7th  ;i  large  block  of  talc  tell,  carrying  oul  the  timbers  and  Injuring  U 
two  of  whom  died  trom  the  inju  Ived.    On  men  killed  bad 

small  pieces:  of  talc  falling  aboul  ten  mlnut<  Inexperi- 

enced, did  not  realise  the  danger  or  act  on  the  warning  ku-u 

At  the  Temiskaming  mine  on  March  26th  a  fall  of  ground  occurred  between  the 
200-  and  300-foot   levels,  carrying  <>nt   the  timbers  at   the  chute,   No.   i 

and  killing  a  trammer  who  was  loading  bis  car  al   this  chute. 

At  the  Creighton  mine  on  December  9th  the  brow  of  the  open  pit  on  the  north 
side  slipped  into  the  open  pit.  carrying  with  it  the  pillars,  and  crushing  the  dry  walls 
on  the  fifth   level.     One   man   was   killed;    one   had    hi  oken;    01  ned   a 

Lured  skull;  one  had  his  [eg  broken;  several  .1  minor  inju: 

fall  was  due  to  a  slip  about  40  feel   ha.k   trom  the  brow,  which  dipped   Inl 
about  2.">0  feet  below  the  Burface.     Approximately  230,000  tons  of  rock  felL 

This  accident  shows  the  necessity  for  removing  the  overburden  around 
in  order  to  detect  any  slips  or  Bssui 

be  Northern  Pyrites  mine  on  November  6th  a  Finnish  drill  helper  was  Injured, 
receiving  a  direct  concussion  of  the  spin. .  with  paralysis  of  lower  extremities,  through 
being  struck  by  a  slab  of  ore   which   was   being  drilled   i;  o  be  blast-  .1   down. 

\  •    npts  to  take  down  this  slab  with  scaling  bars  bad  been  unsuccessful.    The  Injured 
man  thought   he  was  at  a  safe  distance  from  the  slab  if  it  fell 

The  latest  hospital  reports  indicate  that  the  Injured  man  has  no  chance  of  re- 
covery, althougth   he  may  live  for  a  considerable  time. 

Shaft  and    W  IflZC    Vcidents 

Ten  men  were  killed  during  the  past  year  In  shaft  and  winse  accidents,  a  dei 

of  one  compared   with  the  preceding  year. 

■    accidents  were  the  result  of  a  direct  infringement  of  the  Mining 
Act— two  on  the  part  of  the  company,  four  on  the  part  of  the  men  killed  and  one  on 

th--   pari   of  a  fellow   workman. 

On  January  8th  an   employ.'.,  of  the    :  Way    Mining  Company   was  killed   by 

a  falling  crosshead.     This  crosshead  was  nol  equipped  with  a  safety  device,  and  the 

company  was  fined  $250  and  co 

On  February  2211(1  an  employee  of  the  Canadian  Gold  and  Silver  Mining  Company 

ill.  .1  by  a  falling  crosshead  which  was  not  equipped  with  a     afetj   ie\ 
At  the  ii  ■  Id  in  connection  with  this  accident  the  jury  broughl  In  a  verdict 

Charging   the    management    with    criminal    negl  I  and 

the  ca  ub  equently  dismiss.  .1  by  the  n  on  account  of  the  jury  naming 

the  management     if   was  held   that    the  manager  could   nor   i>.-  considered   the   man- 
On  January  5th  an  employee  of  the  Canadian  Copper  Company  was  killed  at  the 

■iton  mine  while  stealing  a  ride  on  th<    skip. 

On    October   88th    at    the   same   ml]  at    up    in    the   timber   skip 

with  an  injured  workman.     Evidently  considering  that   the  Injured  man 
of  looking  after  himself,  and  not  wanting  to  climb  down  the  lad 

jump  off  the  moving  skip  a  '  llled 

On   July    1Kh    at    th(  ike   gold    mine   a  !    nn    the   skip 

climb  of  fifteen   '  ilnsf   tf^  timber  and   Instantly  kllb',!. 

On  February  l^th  at  the  Cobalt  Lake  mine,  whib-  the  men  were  being 
surfnco,  a  Pole  was  killed  while  attempting  to  board  tii  rter  the  hoisting  signal 

had  been  given. 
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On  January  15th  at  the  Fourth  of  July  shaft  of  the  Nipissing  Mining  Company, 
while  the  cage  tender  was  unloading  steel  at  the  first  level,  a  Finnish  drill  runner  on 
the  second  level  rang  the  hoisting  signal.  The  cage  tender  was  caught  by  a  steel  and 
killed. 

The  above  accidents  were  all  caused  by  non-compliance  with  the  Mining  Act. 

On  January  20th  at  the  Frood  Extension  mine  of  the  Mond  Nickel  Company,  a 
cleat  used  to  support  the  door  at  the  collar  of  the  shaft  was  jarred  loose  and  fell, 
killing  a  workman  at  the  bottom  of  the  shaft. 

On  August  29th  at  the  same  mine  while  a  bucket  of  rock  was  being  hoisted  the 
cable  broke,  and  the  falling  bucket  killed  a  workman  in  the  shaft. 

On  February  16th,  while  timbering  in  a  winze  from  the  Meyers  shaft  of  the  Nipiss- 
ing Mining  Company,  a  corner  of  the  staging  became  loosened,  allowing  a  workman 
to  fall  a  distance  of  twenty-five  feet.  He  sustained  a  fracture  of  the  base  of  the  skull 
which  resulted  fatally  twelve  hours  later.  The  presence  of  a  chain  ladder  in  the  winze 
saved  a  fellow  workman  from  injury. 

Several  accidents  during  the  past  year  were  due  to  an  inferior  type  of  cage.  The 
man-cages  used  by  the  Inland  Steel  Company  must  be  constructed  according  to  the 
following  description:  — 

Cages 

"  Bonnet  shall  be  made  of  steel  plate,  3-16-inch  in  thickness,  sloping  toward  each 
aide  and  so  arranged  that  it  may  be  readily  pushed  upward  to  afford  egress  to  persons 
therein,  and  such  bonnet  must  cover  the  top  of  the  cage  in  such  a  manner  as  to  protect 
those  on  the  cage  from  objects  falling  in  the  shaft.  The  cage  will  be  provided  with 
sheet  iron  or  steel  side  casing,  not  less  than  %  inch  thick,  or  with  a  netting  composed 
of  wire  not  less  than  y8  inch  in  diameter,  and  with  doors  made  of  suitable  material. 
These  doors  shall  extend  at  least  five  feet  above  the  bottom  of  the  cage  and  must  be 
closed  when  lowering  or  hoisting  men,  except  timbermen  riding  on  the  cage  to  attend 
to  timbers  that  are  being  lowered  or  hoisted.  Every  cage  must  have  overhead  bars 
of  such  arrangement  as  to  give  every  man  on  the  cage  an  easy  and  secure  handhold. 
Every  cage  or  skip  used  for  hoisting  men  must  be  provided  with  a  safety  catch  of 
sufficient  strength  to  hold  the  cage  or  skip  with  its  maximum  load  at  any  point  in 
che  shaft  in  the  event  that  the  hoisting  cable  should  break." 

Accidents  from  Explosives 

During  the  year  1913  sixteen  men  were  killed  in  accidents  due  to  the  use  of  explo- 
sives, as  against  seven  fatalities  in  1912  and  sixteen  in  1911.  This  represents  25  per 
cent,  of  the  total  number  of  fatalities  in  and  around  the  mines,  metallurgical  works 
and  quarries  in  the  Province  of  Ontario. 

Of  the  fatalities  under  ground  38  per  cent,  were  due  to  explosives.  In  addition 
five  men  were  totally  blinded,  two  men  had  the  sight  of  both  eyes  partially  destroyed, 
one  man  had  his  hand  blown  off,  and  two  men  had  three  fingers  blown  off;  altogether 
47  men  were  killed  and  injured  in  31  accidents  occurring  at  25  different  mines  and 
quarries. 

An  analysis  of  these  accidents  shows  a  deplorable  recklessness  and  lack  of  knowl- 
edge on  the  part  of  the  workmen  in  the  handling  of  explosives.  Of  the  31  accidents, 
resulting  in  the  death  of  16  men  and  the  total  disability  of  5  others,  probably  only  7, 
resulting  in  one  fatality,  can  be  said  to  have  been  unavoidable. 

At  the  Hudson  Bay  mine,  Gowganda,  two  miners,  using  hand  steel,  deliberately 
cleaned  out  an  old  hole  and  started  drilling  in  it.  Evidently  the  hole  was  partly  filled 
with  small  pieces  of  rock,  as,  after  drilling  about  two  minutes,  an  explosion  occurred, 
which  killed  both  men  and  injured  a  trammer  who  was  working  near  them. 
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At  the  North  Dome  mine,  Porcupine,  a  drill  runner  started  a  hole  within  three 
inches  of  the  collar  of  an  old  hole,  but  lined  up  his  machine  so  that  it  ran  into  the 
old  hole  about  eighteen  inches  from  the  collar.  The  helper  was  killed  and  the  drill 
runner  lost  the  sight  of  both  eyes. 

At  the  Cobalt  Townsite  mine  a  hammer-drill  runner  was  killed  while  loading  back 
holes.  From  the  nature  of  his  injuries  it  is  surmised  that  he  allowed  the  flame  of  his 
carbide  lamp  to  strike  the  powder  while  examining  a  cut-off  hole. 

Two  men  were  killed  while  loading  a  20-foot  hole  with  gelignite  at  the  Intercities 
Quarry,  Port  Arthur.  The  probable  explanation  is  that  they  were  ramming  the  explo- 
sive too  hard. 

At  the  Hudson  Bay  mine,  Cobalt,  one  man  was  killed  and  one  totally  blinded  by 
drilling  into  a  cut-off  hole.  It  was  known  that  there  was  one  report  short  from  the 
previous  round.  In  this  case,  owing  to  a  slip,  it  would  have  been  hard  to  detect  the 
cut-off  hole,  but  there  was  plenty  of  room  to  drill  a  hole  in  such  a  position  that  there 
would  not  be  any  possibility  of  its  intersecting  the  cut-off  hole. 

At  Moose  Mountain  a  drill  runner  was  taking  up  a  section  of  the  floor  of  the 
open  pit  so  that  a  track  could  be  laid.  While  drilling  a  pop  hole  an  explosion  occurred 
which  killed  him.  The  maps  and  records  of  the  company  showed  that  it  was  in  1910 
that  this  particular  part  of  the  mine  had  been  worked  out. 

At  the  Hollinger  mine  two  men,  while  lighting  a  round  of  holes,  received  injuries 
which  resulted  fatally.  At  the  inquest  the  jury  brought  in  a  verdict  that  the  prema- 
ture explosion  was  due  to  a  quick  fuse. 

At  the  property  of  the  Dane  Copper  Company  two  men  lost  the  sight  of  both  eyes 
through  an  explosion  caused  by  drilling  into  a  cut-off  hole.  Johnson,  drill  runner, 
had  taken  a  contract  for  the  underground  work  and  was  squaring  up  the  face  in  one 
of  the  drifts.     It  was  his  first  underground  work  at  this  property. 

At  the  Coniagas  mine  two  men  were  killed  while  preparing  to  load  a  round  of 
holes.  There  was  no  evidence  to  show  the  cause  of  the  explosion.  This  is  the  first 
fatal  accident  at  the  Coniagas  mine,  which  has  been  operated  continuously  since  1904. 

At  the  Hollinger  Reserve  mine  two  men  were  killed  while  preparing  to  refire  some 
missed  holes.  An  investigation  of  this  accident  indicated  that  the  men  were  attempt- 
ing to  remove  the  tamping  from  one  of  the  holes  with  an  iron  scraper. 

At  the  Magpie  mine  a  drill  runner  was  attempting  to  fire  a  round  in  a  raise  with 
a  battery.  Being  unable  to  get  an  explosion,  he  disconnected  the  battery,  wound  the 
wires  round  the  air  line,  and  climbed  up  in  the  raise  to  see  if  the  connections  were 
at  fault.  Lightning  struck  the  surface  plant,  followed  the  air  line  under  ground  and 
exploded  the  holes.     The  man  was  instantly  killed. 

At  the  Cobalt  Lake  mine,  while  examining  a  cut-off  hole,  one  man  was  totally 
blinded  and  one  had  the  sight  of  both  eyes  partially  destroyed.  The  rock  at  the  collar 
of  the  hole  was  shattered  and  the  explosion  occurred  while  the  drill  runner  was  remov- 
ing some  of  this  rock  with  his  hands.     It  was  the  first  shift  for  both  men  at  this  mine. 

Two  accidents  occurred  while  block-holing;  the  block  being  drilled  contained  a 
cut-off  hole. 

Three  accidents  resulted  from  men  not  seeking  shelter  when  the  blasters  were 
sand-blasting.     In  each  case  sufficient  warning  was  given. 

Two  accidents  were  the  result  of  striking  powder  or  detonators  in  the  broken  ore. 

At  the  North  Dome  mine  a  miner  was  refiring  a  round  when  he  was  overcome 
with  gas.  The  evidence  at  the  inquest  showed  that  he  had  succeeded  in  lighting  the 
holes  and  was  back  from  the  face  about  eighteen  feet  when  overcome.  About  half  an 
hour  after  the  explosion  he  was  taken  to  the  surface,  but  died  shortly  afterwards. 
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Two  accidents  resulted  from  curiosity  regarding  detonators.  One  man  held  a 
lighted  cigarette  against  a  detonator;  another  found  a  short  piece  of  fuse  with  a 
detonator  attached  in  the  broken  ore.  He  lighted  the  fuse  and  held  it.  In  both  cases 
three  fingers  were  blown  off. 

The  following  rules  to  be  observed  in  the  handling  of  explosives  are  taken  from 
the  Rule  Book  of  the  Nipissing  Mining  Company,  Limited.  This  Rule  Book  is  pub- 
lished in  English,  French  and  Finnish. 

Explosives 

Extracts  from  the  Mines  Act  of  Ontario: 

"  Cases  containing  explosives  shall  not  be  opened  in  the  magazine  and  only  imple- 
ments of  wood,  brass  or  copper  shall  be  used  in  opening  the  cases. 

"  Any  employee  wrho  commits  a  careless  act  with  an  explosive,  or  where  explosives 
are  stored,  or  who,  having  discovered  it,  omits  or  neglects  to  report  immediately  such 
act  to  an  officer  in  charge  of  the  mine,  shall  be  guilty  of  an  offence  against  this  Act, 
and  the  officer  in  charge  of  the  mine  shall  immediately  report  such  offence  to  the  In- 
spector or  to  the  Crown  Attorney  of  the  County  or  District  in  which  the  mine  is  situate. 

"  In  charging  holes  for  blasting,  no  iron  or  steel  tool  or  rod  shall  be  used,  and  no 
iron  or  steel  shall  be  used  in  any  hole  containing  explosives,  and  no  drilling  shall  be 
done  in  any  hole  that  has  been  blasted,  nor  shall  any  iron  or  steel  tool  be  introduced 
into  the  bottom  of  any  such  hole. 

"  When  a  miner  fires  a  round  of  holes  he  shall  count  the  number  of  shots  exploding, 
except  in  case  of  instantaneous  blasting  by  electricity.  If  there  are  any  reports  missing 
he  shall  report  the  same  to  the  mine  captain  or  shift  boss.  If  a  missed  hole  has  not 
been  fired  at  the  end  of  a  shift,  that  fact,  together  with  the  position  of  the  hole  shall 
be  reported  by  the  mine  captain  or  shift  boss  to  the  mine  captain  or  the  shift  boss  in 
charge  of  the  next  relay  of  miners,  before  work  is  commenced. 

"  A  charge  which  has  missed  fire  shall  not  be  withdrawn,  but  shall  be  blasted,  and 
no  drilling  shall  be  done  in  the  working  place  where  there 'is  a  missed  hole  or  a  cut-off 
hole  containing  explosive  until  it  has  been  blasted." 

All  blasting  powders  do  best  work  and  give  off  least  gas  and  smoke  when  they  are 
thoroughly  thawed. 

Never  thaw  powder  near  a  fire  of  any  kind,  or  in  hot  water  or  steam.  Always 
thaw  through  some  medium  of  radiation,  never  by  direct  heat  or  contact. 

Never  use  frozen  or  chilled  powder. 

Never  use  powder  that  shows  white  crystals  on  the  wrapper. 

Never  use  an  ore  sack  for  carrying  powder.  Use  nothing  but  the  regular  powder 
bag. 

Never  put  caps  and  fuse  in  a  powder  bag. 

Never  put  unused  or  scraps  of  powder  in  boot-legs  or  on  shelves  of  rock.  Put  it 
directly  into  tho  waste  powder  box  provided  for  that  purpose. 

Never  keep  explosives  in  a  damp  place  before  loading. 

Never  take  your  powder  underground  until  you  are  ready  to  use  it.  Plan  your 
work  so  that  you  fire  a  charge  as  soon  as  it  is  loaded.  Powder  which  is  put  into  holes 
too  soon  and  allowed  to  stand  becomes  chilled  and  the  breaking  power  is  reduced. 
Chilled  powder  may  not  entirely  explode  and  there  is  then  danger  of  the  unexploded 
powder  getting  mixed  with  the  broken  rock. 

Never  force  powder  into  a  tight  or  caving  hole. 
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Never  reload  a  hot  hole,  either  from  burning  or  from  springing.  Give  it  plenty  of 
time  to  cool. 

Never  lace  a  fuse  through  a  stick  of  powder.  This  may  crack  the  fuse  and  make 
a  miss  fire  or  a  burnt  hole.  All  primers  must  be  punched  with  a  WOODEN  PIN  and 
the  cap  inserted  ONLY  in  the  END  and  made  fast  by  tying  with  string. 

Never  place  your  primer  anywhere  but  on  top  of  the  last  stick  in  the  hole. 

Never  blast  until  you  are  sure  that  every  entrance  to  the  face  being  blasted  is 
guarded.  Never  blast  until  you  have  thoroughly  arranged  with  others  working  near 
you,  at  what  time  you  will  blast  and  which  direction  you  will  take  when  going  out. 

Never  light  a  fuse  until  the  charge  has  been  thoroughly  tamped.  Tamping  gives 
the  powder  a  better  chance  to  break,  providing  the  hole  itself  has  been  solidly  filled 
with  powder.  Tamping  may  prevent  a  premature  explosion,  sometimes  caused  by  fuse 
powder  falling  into  an  un-tamped  hole. 

Never  use  a  dynamite  paper  torch  or  carbide  lamp  for  lighting  fuse.  Always  use 
notched-fuse  spitter. 

Never  spit  fuse  until  you  have  examined  all  ladders  and  run-ways  and  are  sure 
they  are  in  proper  condition.      Always  have  more  than  one  light  when  spitting. 

Never,  from  first  to  last,  let  your  light  come  near  powder.  Be  sure  your  light  is 
not  hanging  directly  over  powder  or  caps.      Keep  it  to  one  side. 

Never  get  careless  with  powder.  It  is  manufactured  to  explode  under  certain  con- 
ditions, and  if  you  give  it  any  chance  at  all,  it  is  going  to  do  exactly  what  it  was  made 
for.       Keep  it  away  from  shock,  sudden  changes  of  temperature,  fire,  etc. 

When  sinking,  all  firing  must  be  done  by  electric  current. 

When  using  lighting  current,  be  sure  all  switches  have  been  thrown  out  and  prop- 
erly guarded  before  commencing  to  connect  your  wires. 

Never  take  a  chance  on  firing  a  battery  round  when  there  is  an  electrical  storm. 

Caps 

In  order  to  set  off  dynamite  properly,  it  is  necessary  to  give  it  a  strong,  sharp 
shock.  Caps  are  made  and  used  for  that  purpose.  That  being  the  case,  it  is  only  com- 
mon sense  to  keep  powder  and  caps  away  from  each  other  until  the  final  preparation 
has  been  made.  Caps  are  more  sensitive  to  shock  than  powder.  Use  in  greater  degree 
the  same  precautions  necessary  with  powder. 

Fuse 

Always  keep  fuse  in  a  cool,  dry  place.  Before  loading  a  hole,  run  the  fuse  through 
your  fingers,  in  order  to  detect  if  possible,  any  cracks  or  thin  or  swollen  places.  Any 
of  these  may  cause  a  quick  fuse  or  miss-fire.  Never  use  any  fuse  that  is  not  regular 
in  size,  or  that  looks  cracked  or  bad  in  any  way. 

When  spitting  a  round  of  holes,  always  look  for  signs  of  a  quick  fuse.  Keep  this 
in  mind  all  the  time.  If  there  are  two  or  more  men  in  the  face,  one  of  them  should 
continually  watch  while  the  other  is  busy  spitting. 

Never  carry  fuse  and  caps  around  your  hat  brim. 

Report  to  the  Captain  immediately  anything  about  Powder,  Fuse  and  Caps,  which 
you  have  reason  to  believe  may  be  faulty. 

The  following  table  of  accidents  from  the  use  of  explosives  gives  the  nature  and 
cause  of  accident  and  the  explosive  used:  — 
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Explosive  used. 
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2 

2 

1 
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17 


Moose  Mountain Detonator 

Colonial Not  known 

Creighton C.  and  H.  Dynamite. 

Cobalt  Lake Cbeddite 


No.  2  Mine C.  and  H.  Dynamite . 

Hudson  Bay  Gowganda Cheddite , 


Garson C.  and  H.  Dynamite . 

North  Dome Gelignite 


Canada  Iron  Corporation Dynamite. 

North  Dome Forcite . . . 


Cobalt  Townsite C.X.L.  Dynamite . 


Intercities  Quarry Gelignite 

Hudson  Bay  Cobalt Forcite 

Hollinger C.  and  H.  Dynamite. 


Miller  Lake  O'Brien Forcite 

Moose  Mountain Hamilton  Dynamite. 

Perth  Road  Lead  Mine  C.X.L.  Dynamite 


Dane  Copper  Co C.X.L.  Dynamite. 

Coniagas C.X.L.  Dynamite. 

Hollinger  Reserve Forcite 


Magpie C.X.L.  Dynamite .  . . 

Crean  Hill C.  and  H.  Dynamite . 


North  Star Not  known 

Cobalt  Lake Dinitrolite . 


York  Ontario Forcite  or  Detonator. 

Hollinger C.  and  H.  Dynamite. . 

Creighton C.  and  H.  Dynamite . . 

Foley  O'Brien Forcite 

Canada  Cement  Co C.X.L  Dynamite 


No.  3  Mine Forcite . . . 

Crean  Hill Detonator. 
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use  of  explosives  during  1913. 


Nature  and  cause  of  accident. 


Held  a  lighted  cigarette  to  detonator;   2  fingers  and  thumb  blown  off.    Incapacitated  for 

48  days. 
One  report  short,  man  returned  as  explosion  occurred;  eyes  filled  with  dust.    Incapacitated 

for  12  days. 
Walked  past  sand  blast  as  explosion  occurred.   Back  and  side  cut  and  bruised.   Incapaci- 
tated for  14  days. 
Was  starting  a  hole  about  3  inches  from  old  bottom.     Spark  probably  ignited  powder. 

Cheek  bone  fractured. 
Explosion  occurred  while  barring  chute.    Face  and  hand  cut.     Incapacitated  for  11  days. 
Miners  using  hand  steel  started  drilling  in  an  old  bottom.    Both  were  killed,  and  a  tram- 
mer working  nearby  injured  by  shock. 
Drilled  into  a  missed  or  cutoff  hole  while  blockholing.    Incapacitated  for  88  days. 
While  retiring  round  was  overcome  by  gas  and  died  five  minutes  after  being  brought  to 

surface. 
Walked  into  blast  after  ordinary  warning  had  been  given.   Jaw  fractured  and  ear  blown  off. 
Started  hole  2y2  inches  from  collar  of  old  hole  and  intersected  old  hole  at  18  inches. 

Helper  killed  and  runner  totally  blinded. 
Hammer  drill  runner  was  killed  while  loading  back  holes.     Flame  from  lamp  probably 

ignited  powder. 
Powderman  and  helper  killed  while  loading  a  20-foot  hole.    Cause  of  explosion  unknown. 
Drilled  into  a  cutoff  hole.     Helper  killed  and  runner  totally  blinded. 
Premature  explosion  caused  by   :<  quick "  fuse,  according  to  machine  runner.     Runner 

lived  8  days.    The  helper  died  from  gas  poisoning  3  hours  after  accident. 
Shift  boss  had  hand  blown  off,  and  helper  slightly  injured.     Explosion  occurred  while 

removing  powder  from  hole. 
Plugger  drill  operator  killed  by  drilling  into  powder  in  floor  of  open  pit.    Powder  must 

have  been  there  since  1910. 
Drill  runner  and  helper  slightly  injured.    Fire  from  fuse  ignited  loose  dynamite  around 

collar  of  hole. 
Drilled  into  cutoff  hole.     Drill  runner  and  helper  totally  blinded. 

Drill  runner  and  helper  killed  while  preparing  to  load  holes.    Cause  of  explosion  unknown. 
Drill   runner  and   deckman  killed.     Probably   removing  tamping  from  hole  with  iron 

scraper. 
Drill  runner  killed.     Shooting  in  raise  with  battery,  and  had  wires  from  charge  wrapped 

around   air-line.     Lightning  struck  air-line  on  surface  and  exploded  holes. 
Did  not  seek  shelter  when  blasters  shouted  warning.     Shoulder  bruised  and  arm  cut. 

Incapacitated  for  12  days. 
Slight  injuries.    Premature  explosion,  due  to  holes  not  being  properly  tamped. 
Removing  shattered  rock  from  collar  of  cutoff  hole.    Runner  lost  the  sight  of  both  eyes. 

Helper  partially  blinded. 
Picked  into  explosive  in  broken  ore.     Injuries  not  serious. 
Picking  up  bottom  when  explosion  occurred.    Injuries  not  serious. 

Eye  injured  from  premature   explosion  of  sand  blast.     Powder  not  sufficiently  covered. 
Eyesight  partially  destroyed.     Picking  in  broken  ore  when  explosion  occurred. 
Tamping  jammed  cartridge  when  explosion  occurred.    Men  received  numerous  cuts  and 

bruises. 
Head  and  eye  injured.     Drilled  into  explosive  while  blockholing. 
Lighted  a  short  piece  of  fuse  with  detonator  attached  and  held  same;  3  fingers  blown  off. 
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Miscellaneous  Accidents 

Eight  men  were  killed  underground  during  the  year  in  miscellaneous  accidents,  an 
increase  of  3  over  the  preceding  year. 

A  trammer  was  killed  at  the  Creighton  mine,  on  January  15th,  by  being  struck  by 
falling  ice. 

At  the  same  mine  on  May  26th,  a  chute  blaster  crawled  part  way  into  a  chute  to 
place  powder.      He  was  caught  and  killed  by  falling  ore. 

At  the  same  mine  on  July  7th,  a  trammer  was  killed  by  being  caught  between  a 
loaded  and  an  empty  car.  This  accident  was  due  to  powder  smoke  on  the  level  from 
chute  blasting,  preventing  the  car  crews  from  seeing  one  another  in  time  to  avoid  a 
collision. 

At  the  Garson  mine  on  March  14th,  a  machine  runner  was  killed  by  a  rock  rolling 
down  the  stope.     Blasting  to  start  a  chute  was  the  cause  of  the  accident. 

At  the  same  mine,  on  October  9th,  a  shoveller,  while  starting  the  ore  in  the  stope, 
was  caught  and  carried  down  with  the  ore. 

At  the  Victoria  mine,  on  May  29th,  a  trammer  was  killed  by  falling  in  a  stope 
from  one  level  to  another.  This  stope  had  been  closed  off,  and  the  deceased  crawled 
over  the  barricade. 

At  the  Whistle  mine,  on  July  4th,  a  miner,  while  helping  to  hoist  powder  in  a 
raise  was  killed  by  a  plank  falling  from  the  staging  on  which  his  partner  was  working. 

At  the  Helen  mine,  on  November  11th,  a  trammer  was  standing  on  arched  ore  over 
a  chute.  The  chute  was  blasted,  and  the  man  killed  by  the  run  of  ore. 

Surface  Accidents 

Eight  men  were  killed  in  surface  accidents  during  1913,  an  increase  of  two  ove^ 
the  preceding  year.  Of  these,  three  were  killed  in  construction  work,  extremely  cold 
weather  being  the  cause  of  the  accidents.  Two  men  were  electrocuted,  in  both  cases 
while  doing  repair  work. 

At  the  Moose  Mountain  mill,  on  January  30th,  an  oiler  was  caught  and  killed  in 
an  unprotected  gear  while  oiling  a  bearing. 

At  the  Hollinger  mill,  on  April  7th,  a  filter  operator,  while  throwing  on  a  belt, 
had  his  clothing  caught  on  a  shaft  coupling  and  was  killed. 

One  man  was  killed  by  a  loaded  tram-car  falling  on  him  while  he  was  attempting 
to  replace  it  on  the  rails. 

Fuse  Troubles 

During  the  year  many  complaints  have  been  received  from  the  mining  companies  re- 
garding the  quality  of  the  fuse  on  the  market.  The  fuse  trouble  seemed  to  be  more 
acute  in  the  (  obalt  camp  than  elsewhere. 

On  January  17th,  at  the  Colonial  mine,  a  miner  was  injured  owing  to  the  delayed 
or  slow  burning  of  a  fuse.     The  brand  of  fuse  used  is  not  known. 

On  February  26th,  the  Trethewey  Silver  Cobalt  mine  reported  that  on  two  occasions 
their  miners  had  narrow  secapes  from  injury  due  to  the  quick  action  of  the  fuse. 
White  Jacket  fuse  was  the  brand  used. 

On  February  20th  the  Coniagas  Mines  wrote  complaining  about  the  quality  of  fuse 
supplied,  but  did  not  cite  any  special  instance. 
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On  May  20th  at  the  Hollinger  mine,  two  miners,  while  lighting  a  round  of  holes, 
noticed  one  fuse  burning  quickly  and  attempted  to  escape.  The  explosion  occurred 
while  they  were  crawling  over  the  broken  ore  near  the  face.  The  miner  succeeded  in 
crawling  out  and  getting  help;  he  died  eight  days  later  in  the  hospital.  His  holpei 
was  not  rescued  for  about  half  an  hour  owing  to  the  gas  at  the  face.  He  died  three- 
hours  after  being  taken  to  the  surface.  The  inspector  who  investigated  this  accident 
thought  the  holes  might  not  have  been  properly  tamped;  but  the  miner,  a  man  with 
several  years'  experience,  swore  positively  that  it  was  a  "  quick "  fuse.  The  fuse  was 
Crown  brand. 

On  September  29th  at  the  Crown  Reserve  mine,  two  men  were  leaving  the  face 
after  lighting  eleven  holes,  when  about  100  feet  distant,  one  of  the  holes  exploded,  but 
without  injury  to  either  of  the  men. 

The  fuse  used  was  Clover  brand,  with  a  supposed  burning  speed  of  forty  se  onds 
to  the  foot.  An  investigation  of  the  accident  showed  the  fuse  had  a  burning  speed  of 
thirty-two  seconds  to  the  foot. 

Under  date  October  23rd,  the  McKinley-Darragh-Savage  mines  reported  that  they 
had  two  instances  of  "  quick  "  fuse  during  the  first  week  of  October. 

In  the  first  case  the  man  had  lighted  all  his  holes,  and,  as  he  was  leaving,  he 
noticed  that  the  first  hole  held  a  "  quick  "  fuse.  He  jumped  down  to  the  level  and  got 
under  the  timbers  just  as  the  hole  exploded. 

The  second  case  occurred  on  the  same  or  next  day.  After  the  man  had  lighted 
several  holes  he  noticed  one  burning  rapidly.  He  immediately  cut  this  fuse  but  found 
that  the  fire  had  gone  by.     He  ran  out  of  the  stope  just  as  the  hole  exploded. 

In  each  case  "  White  Jacket "  fuse  was  being  used. 

Under  date  October  21st,  the  Hollinger  Gold  Mines  report  as  follows:  — 

On  October  16th,  two  men  were  lighting  holes  in  an  underhand  stope  in  the  10O- 
foot  level.  The  holes  were  tamped  with  water.  Upon  lighting  one  fuse  the  fuse 
flashed.  The  men  were  working  three  or  four  feet  below  the  level,  and  when  the  fuse 
flashed  ithey  jumped  on  to  the  level  and  got  about  ten  feet  away  before  the  hole  ex- 
ploded. Both  men  were  knocked  down,  but  aside  from  being  shaken  up  a  little  and 
badly  frightened  they  were  not  injured.  Both  men  are  positive  that  the  fuse  "  ran." 
They  are  equally  positive  that  the  holes  were  tamped  with  water.  Clover  brand  was 
the  fuse  used. 

On  November  8th  at  the  Hollinger  Gold  Mines,  two  men  were  lighting  18  holes 
in  a  stope  on  the  100-ft.  level.  The  eighteenth  hole  started  to  burn  quickly.  The  men 
ran,  and  had  time  to  get  out  of  the  stope  and  down  to  the  level  before  the  hole  exploded. 
It  took  about  one  minute,  as  nearly  as  they  could  estimate,  for  the  fuse  to  burn.  The 
fuse  was  Crown  brand. 

The  Canadian  Copper  Company,  users  of  Beaver  brand  fuse,  report  trouble  witl 
this  fuse,  in  that  the  outer  covering  seems  to  be  inflammable. 

This  fuse  is  manufactured  by  Noebels  Limited,  Glasgow,  Canadian  Explosives 
Limited  being  the  agents. 

The  Crown  brand  fuse  is  manufactured  by  William  Bennett,  Sons  &  Company 
Cambourne,  Cornwall,  England.     Leckie  &  Collis,  Limited,  Napanee,  Ont„  are  agents 

The  Clover  brand  fuse  is  manufactured  by  the  Ensign-Bickford  Manufacturing 
Company,  of  Simsbury,  Conn.     Grodwards  Company,  Cobalt,  are  the  agents. 

White  Jacket  fuse  is  manufactured  by  Bickford,  Smith  and  Company,  Tuckingwil'. 
Cornwall,  England.     Mussens,  Limited,  Montreal,  are  agents. 
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Prosecutions 

Before  Magistrate  Brodie  at  Sudbury,  an  employee  of  the  Creighton  mine  was  fined 
$25  and  costs  for  a  violation  of  Rule  31  of  the  Mining  Act.  His  companion,  Louis  Pero, 
left  the  camp  and  could  not  be  located.     These  men  were  riding  on  the  skip. 

Before  Magistrate  Brodie  at  Copper  Cliff,  on  November,  22nd,  three  men  were  each 
fined  $20  and  costs  for  being  under  the  influence  of  liquor  at  the  Creighton  mine. 

Before  Magistrate  Atkinson,  at  Cobalt,  on  February  7th,  the  Cobalt  Lake  Mining 
Company  were  fined  $100  and  costs  for  violation  of  Rule  36,  Sec.  164  of  the  Mining  Act 
of  Ontario,  in  that  a  closed  hook  was  not  used  for  hoisting,  on  January  13th. 

Before  Magistrate  Atkinson,  at  Cobalt,  on  February  7th,  the  Right  of  Way  Mining 
Company  were  fined  $250  and  costs  for  a  violation  of  Rule  33,  Sec.  164  of  the  Mining 
Act,  the  cross-head  not  being  equipped  with  a  proper  safety  appliance. 

Before  Magistrate  Atkinson,  at  Cobalt,  on  February  14th,  Emil  Niemi,  an  employee 
of  the  Nipissing  Mining  Company,  was  fined  $10  and  costs  for  a  violation  of  Rule  46, 
S'ec.  164  of  the  Mining  Act,  in  ringing  the  signal  bell,  he  not  being  the  cage  tender, 
and  in  giving  the  signal  to  move  the  cage  when  the  same  was  not  at  the  level  at  which 
the  signal  was  given. 

Before  Magistrate  Brodie,  at  Sudbury,  on  February  20th,  The  Moose  Mountain, 
Limited,  was  fined  $100  and  costs  for  a  violation  of  Rule  47,  Sec.  164  of  the  Mining 
Act  of  Ontario,  in  not  having  geared  wheels  properly  enclosed  by  a  casing  on  January 
30th. 

Before  Magistrate  Hunter,  at  Kingston,  on  August  25th,  the  North  American  Smelt- 
ing Company  were  fined  $100  and  costs  for  an  infringement  of  Rule  5,  Sec.  164  of  the 
Mining  Act,  This  company  owns  the  Perth  Road  Lead  mine,  and  blasting  at  an  air 
shaft  at  No.  3  mine  was  not  done  by  means  of  an  electric  current. 

Before  Magistrate  Brodie  at  S"udbury,  on  September  29th,  the  shift  boss  at  the 
Murray  mine  was  fined  $15  and  costs,  and  the  hoistman  at  the  same  mine  $20  and 
costs.  These  men  were  guilty  of  an  infringement  of  Rule  97,  Sec.  164  of  the  Mining 
Act  in  that  they  were  intoxicated  while  on  shift. 

Before  County  Magistrate  R.  R.  Casement,  at  Madoc  on  October  3rd,  the  Canadian 
Sulphur  Ore  Company  were  fined  $100  and  costs  for  an  infringement  of  Rule  23,  Sec. 
164  of  the  Mining  Act.  At  the  pyrite  mine  of  this  company,  near  Queensboro,  the  main 
shaft  was  being  continued  below  the  first  or  118-foot  level.  Hoisting  from  the  first 
level  was  carried  on  without  making  provision  for  the  safety  of  the  men  engaged  in 
sinking  operations. 

Before  Justice  of  the  Peace  Weston,  at  Timmins,  on  May  23rd,  a  machine  runner 
at  the  Hollinger  gold  mine  was  fined  $10  and  costs  for  drilling  into  a  hole  which  had 
previously  been  blasted. 

Health  of  Miners 

The  general  health  of  workmen  in  the  different  camps  has  continued  good  during 
the  past  year.    There  were  very  few  cases  of  typhoid  in  Northern  Ontario  mining  camps. 

With  regard  to  miners'  phthisis  there  does  not  seem  to  be  any  change  from  a  year 
ago.  A  few  cases  are  known  among  the  older  miners.  The  absence  of  many  known 
cases  among  the  miners  of  Ontario  does  not  prove  that  conditions  underground  are 
satisfactory  as  regards  gas  and  dust,  since  the  accident  reports  show  that 
seventy  per  cent,  of  the  men  injured  in  the  mining  Industry  of  Ontario  were 
under  thirty-one  years  of  age.  Attempts  were  made  during  the  past  year  to 
lessen  the  dust  from  drilling  operations  by  having  hammer  drills  equipped  with 
a  water  spray.  This  was  not  a  success,  due  partly  to  mechanical  defects  in  the  spray 
itself,  and  partly  to  the  opposition  of  the  hammer-drill  operators.  The  spray  choked 
up   easily,  and  required   considerable  care  to  keep   in  good  working  order.     The  men 
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objected  to  this  trouble;  also  to  carrying  water  up  raises,  stopes,  etc.,  and  many  com- 
plained thai;  the  spray  wet  the  operator.  As  the  use  of  the  spray  undoubtedly  de- 
creases the  footage  drilled,  the  foremen  and  managers  probably  gave  more  serious  con- 
sideration to  thpse  objections  than  they  otherwise  would  have  done. 

The  opinion  of  those  making  a  study  of  this  subject  in  South  Africa  is  that  the 
gas  and  dust  from  blasting  operations  is  the  main  cause  of  phthisis.  In  this  connection 
the  Rand  Daily  Mail  published  the  following  in  its  editorial  columns  of  August  13th, 
1913:  — 

In  the  recently  published  interim  report  of  the  Miners'  Phthisis  Prevention  Com- 
mittee, special  emphasis  was  laid  upon  the  dangerous  nature  of  the  dust  caused  by 
blasting  operations  underground.  In  the  first  place  it  was  shown  that  after  general 
blasting  an  unusually  large  amount  of  dust  was  present  in  the  air.  In  the  second  place 
it  was  "  provisionally  stated "  that  the  dust  originated  by  blasting  "  most  closely 
resembles  the  dust  incarcerated  in  the  silicotic  lung."  It  is  obvious,  therfore,  that  any 
system  which  can  keep  men  out  of  the  mines  during,  and  after,  blasting,  must  be  of 
value  in  helping  to  safeguard  them  against  the  scourge  of  the  Reef.  Some  time  ago 
we  strongly  urged  the  introduction  of  the  plan  of  blasting  by  electricity  from  the  sur- 
face. Evidence  was  given  of  the  success  of  this  method  in  the  Witbank  collieries,  and 
Mr.  E.  J.  Moynihan,  who  is  an  authority  on  mining  matters,  supported  the  suggestion 
in  several  practical  letters.  To-day  we  are  able  to  announce  that  an  important  experi- 
ment has  been  planned  by  the  management  of  the  Albu  group.  The  heads  of  the  group 
have  all  along  taken  a  keen  personal  interest  in  the  question,  and  it  has  been  decided 
to  equip  the  Meyer  and  Charlton  mine  with  the  fittings  necessary  for  using  the  general 
blast  by  electricity. 

The  report  of  the  Phthisis  Committee  disclosed  the  small  amount  of  success 
achieved  by  many  of  the  expedients  now  in  force  for  reducing  the  amount  of  dust  in 
the  atmosphere  underground.  It  was  made  plain  that  drastic  action  is  essential  for  the 
protection  of  the  workers.  The  elimination  of  present-day  blasting  methods  seems  to 
be  an  important  factor  in  the  obtaining  of  better  conditions,  and  the  general  blast  by 
electricity  controlled  from  the  surface  offers  one  solution  of  a  difficult  problem. 

Under  the  date  of  September  4th,  1913,  Mr.  Moynihan  states  that  the  experiments 
at  the  Meyer  and  Charlton  mine  were  so  satisfactory  that  it  was  the  intention  of  the 
management  to  adopt  this  system  throughout  the  whole  mine. 

The  following  quotations  from  the  Report  of  the  Mining  Regulation  Commission 
of  the  Transvaal  show  the  prevalence  of  miner's  phthisis  and  the  means  recommended 
to  mitigate  the  evil:  — 

It  is  well  known  that  persons  such  as  cutlers,  potters,  quarrymen,  filemakers,  felt 
hat  finishers,  lead  and  tin  miners,  who  are  more  or  less  continuously  inhaling  hard, 
sharp,  irritating  dust,  show  an  undue  mortality  from  respiratory  disease  after  the  age 
of  about  35.  Naturally  this  is  less  marked  in  the  case  of  open-air  workers  such  as 
quarrymen  than  in  men  who  work  underground  or  in  cover.  On  the  other  hand,  in 
the  case  of  rock-drillers,  this  mortality  begins  much  earlier  and  is  much  heavier.  From 
the  reports  of  the  Transvaal  Government  Mining  Engineer  for  1901  and  1902  (quoted 
by  Dr.  Haldane)  it  appears  that  between  October,  1899,  and  January,  1902,  the  war 
being  in  progress  and  mining  operations  practically  suspended,  the  annual  death  rate 
among  the  men  who  had  been  employed  in  the  Transvaal  as  rock-drillers  before  the 
war  was  no  less  than  73  per  1,000,  and  this  during  a  period  when  the  great  majority 
were  not  actually  engaged  in  rock-drill  work.  The  corresponding  figure  for  Cornish 
rock-drillers  is  estimated  by  Dr.  Haldane  at  about  60  per  1,000;  while  the  Victorian 
statistics,  published  by  Dr.  Summons,  indicate  that  in  the  Bendigo  mines  the  mortality 
is  higher  even  than  in  the  Transvaal.  The  disease  has  consequently  been  the  subject 
of  careful  official  inquiry  in  all  these  localities,  viz.,  in  the  Transvaal  by  the  Miners' 
Commission  of  1902-03;  in  Cornwall  by  Dr.  Haldane,  with  Messrs.  Martin  and  Thomas, 
who  reported  in  1905  "On  the  Health  of  Cornish  Miners";  in  Australia  by  the  Com- 
mission of  1905  "On  the  Ventilation  and  Sanitation  of  Mines  in  Western  Australia," 
as  well  as  by  Dr.  Walter  Summons  who  in  1907  published  an  excellent  and  illuminating 
report  on  miner's  phthisis  at  Bendigo,  Victoria.  In  each  of  these  localities  miner's 
phthisis  has  very  greatly  increased  since  the  general  introduction  of  rock-drills  into 
practice,  and  those  who  have  investigated  the  matter  are  generally  agreed  as  to  the 
nature  of  the  disease,  which  is  thus  summarized  by  Drs.  Irvine  and  Macaulay:  — 

6    B.M. 
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"  It  is  primarily  a  chronic  disease  of  the  lungs,  characterized  by  slow  but  pro- 
gressive fibroid  changes  in  the  lung  tissue  and  the  pleurae,  accompanied  by  chronic 
catarrhal  processes  in  the  air-cells  and  respiratory  passages.  All  are  agreed  that 
immensely  the  most  important  factor  in  producing  this  condition  is  the  more  or  less 
continuous  inhalation  over  long  periods  of  fine  rock-dust.  All  true  cases  of  miner's 
phthisis  are  thus  primarily  cases  of  silicosis;  silicosis  is  the  feature  common  to  them 
all.  Finally,  it  is  agreed  that,  in  the  later  stages,  tuberculous  infection  commonly,  or 
invariably,  becomes  super-imposed  upon  this  condition,  and  the  symptoms  and  course 
of  the  disease  alter  accordingly." 

Duration  of  the  Disease. — From  the  evidence  before  us  it  appears  that,  in  the  past, 
the  average  age  at  death  of  rock-drillers  dying  from  silicosis  in  the  Transvaal  was 
thirty-five  years,  and  the  average  period  of  rock-drill  employment  was  seven  to  nine 
years.     Dr.  Haldane  gives  the  following  figures  for  rock-drillers  dying  in  Cornwall:  — 


Where  work  has  been  done 


Average  Age  at  Death 
in  142  cases 


Cornwall  only 

Cornwall  and  Transvaal 
Transvaal  only 


Average  Period  of  Rock- 
drill  Employment 
when  ascertainable 


8.4 

4.7 

11.6 


During  1905-7  the  average  age  of  mine  employees  dying  of  phthisis  on  the  Rand 
was  39  years.  At  Bendigo,  the  incidence  of  the  disease  is,  as  already  pointed  out,  con- 
siderably heavier  than  on  the  Rand,  but  the  average  age  at  death  as  much  higher  than 
here,  viz.,  year  by  year  just  under  or  above  fifty  years,  the  presumption  being  that  the 
development  of  silicosis  is  much  more  gradual  and  the  Bendigo  miner's  term  of  active 
usefulness  correspondingly  longer. 

Preventive  Measures. — From  the  foregoing  considerations  it  is  clear  that  our  efforts 
must  be  directed  to 

1.  The  prevention  of  dust  inhalation; 

2.  The  prevention  or  removal  of  noxious  fumes  resulting  from  explosives; 

3.  The  prevention  of  tuberculosis. 

(1)  The  Prevention  of  Dust  Inhalation. — The  rock-driller  is  far  more  exposed  to 
dust  than  any  other  miner.  This  dust  is  produced  (a)  by  drilling  dry  holes  and 
(&)  by  blasting.  In  dry  working  places  it  is  raised  again  after  its  subsidence  (a)  by 
the  air  escaping  from  the  rock-drills  and  (6)  by  the  lashing  or  shovelling  of  broken 
rock  which  is  not  wet.  Holes  drilled  from  above  downwards  are  usually  kept  filled 
with  water,  and,  as  work  progresses,  exude  only  mud;  "  backholes,"  or  holes  drilled 
from  below  upwards,  will  obviously  not  retain  water,  and  unless  a  jet  or  spray  be 
played  upon  them,  give  off  a  continuous  stream  of  fine  dust.  The  chief  occasions  of 
dust  inhalation  are  therefore  (a)  when  the  escaping  air  from  the  rock-drills  raises  the 
dust  from  the  floor  and  sides  of  dry  working  places;  (6)  in  drilling  backholes;  (c)  on 
returning  to  the  working  face  after  blasting  before  the  dust  has  had  time  to  subside; 
and   (d)   in  lashing  without  keeping  the  rock  thoroughly  wet. 

Ventilation  of  Mines 

During  the  year  only  two  deaths  resulted  from  gas  poisoning;  in  both  cases  the 
fatality  would  not  have  occurred  could  rescuers  have  reached  the  men  sooner.  Pul- 
motors  are  now  installed  at  the  following  places:  Hollinger  mine,  1;  Dome  Hospital,  1; 
Cobalt  Mines  Hospital,  1;  Canadian  Copper  Company,  Copper  Cliff,  5;  The  Steel  Com- 
pany of  Canada,  Hamilton,  1;   Algoma  Steel  Corporation,  Sault  Ste.  Marie,  2. 

Assistant  Inspector  of  Mines  Collins  writes  as  follows  regarding  the  use  of  the 
pulmotor  at  the  plant  of  The  Steel  Company  of  Canada: 

I  wish  to  bring  to  your  attention  the  following  cases  of  resuscitation  by  the  use 
of  the  pulmotor  reported  by  Sergeant  Matthews,  in  charge  of  the  first  aid  dispensary, 
The  Steel  Company  of  Canada's  plant,  Hamilton,  Ont.:  — 

A.  Walker  was  overcome  by  gas  at  the  blast  furnace  on  March  3rd  last  and  carried 
into  the  dispensary  unconscious.  His  pulse  was  very  weak,  and  it  was  apparent  that 
he  had  inhaled  a  large  volume  of  gas  and  could  not  throw  it  off.  Mr.  Matthews  used 
the  pulmotor  continuously  for  fifteen  minutes  and  natural  breathing  was  restored.  In 
a  short  time  he  was  able  to  resume  work. 
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Filis  Bausch  was  overcome  by  gas  at  the  open-hearth  plant  on  April  17th.  When 
brought  to  the  dispensary  he  was  bleeding  at  nose  and  mouth  and  no  pulse  could  be 
detected.  Mr.  Matthews  was  able  to  start  natural  breathing  by  fifteen  minutes'  treat- 
ment with  pulmotor,  and  at  the  end  of  one  hour  and  a  quarter  Bausch  was  able  to 
walk  home,  being  afterwards  treated  at  the  hospital. 

Mr.  Matthews  is  an  expert  first  aid  man,  and  informed  the  writer  that  both  cases 
were  extremely  bad,  and  would  undoubtedly  have  ended  fatally  had  it  not  been  for 
the  pulmotor  treatment. 

The  necessity  of  a  pulmotor  in  cases  of  electric  shock  is  shown  in  the  following 
letter  from  the  city  of  Port  Arthur,  dated  November  12th,  1913:  — 

We  have  just  had  an  opportunity  this  morning  of  demonstrating  the  pulmotor  to 
be  installed  in  the  Hydro-Electric  Power  Commission's  sub-station,  this  city.  One  of 
the  linemen  came  in  contact  with  a  high-tension  wire,  one  side  of  a  23,000  volt  line, 
and  was  completely  knocked  out  when  the  pulmotor  was  applied,  and  we  had  him 
breathing  normally  when  the  doctor  arrived.  We  think  that  this  was  the  mans  of 
saving  this  man's  life.    The  man  is  now  in  the  hospital  and  apparently  doing  all  right. 

Treatment  of  Gassing 

1.  Every  case  of  gassing  should  be  at  once  reported  to  the  shift  boss  and  by  him 
to  the  mine  manager  either  directly  or  through  the  mine  captain. 

2.  All  cases  of  gassing  should  be  brought  to  the  fresh  air  as  quickly  as  practicable, 
and  kept  warm  by  the  application  of  warm  clothing  and  other  external  means.  The 
common  practice  of  scusing  such  cases  externally  with  cold  water  and  of  administering 
whiskey  or  brandy  internally  should  on  no  account  be  employed,  because  of  the  physio- 
logical shock  produced. 

3.  If  the  sufferer  can  swallow,  an  emetic  (one  ounce  of  sulphate  of  zinc  solution, 
strength  30  grains  to  ounce)  should  be  at  once  given,  and  repeated  every  ten  minutes 
till  vomiting  results. 

4.  When  vomiting  has  occurred,  a  dose  of  two  teaspoonfuls  in  water  of  aromatic 
spirits  of  ammonia    (sal  volatile)    should  be  administered. 

5.  Artificial  respiration  should  be  started  and  continued  as  long  as  there  is  any 
indication  of  life,  the  patient  thereby  being  made  to  inhale  oxygen  through  a  mask. 
Oxygen  in  such  cases  is  invaluable;  carbon  monoxide  is  eliminated  five  times  as  rapidly 
in  an  atmosphere  of  oxygen  as  in  air,  and  in  nitrous  fumes  poisoning  the  beneficial 
effect  of  oxygen  on  the  terrible  distress  of  pulmonary  oedema  is  most  marked. 

In  the  latter  treatment  of  nitrous  fumes  gassing,  the  medical  attendant  may  have 
to  resort  to  saline  transfusion  and  liberal  blood-letting. 

6.  All  cases  of  gassing,  however  slight,  should  be  kept  under  medical  observation 
for  at  least  twelve  hours. 

We  therefore  submit  the  following  recommendations:  — 

(a)  That  the  legal  maximum  for  noxious  C02  permissible  in  mines  in  the  Trans- 
vaal be  fixed  at  8  parts  by  volume  in  10,000  of  air. 

(b)  That  an  amount  of  4  parts  of  CO,  by  volume  in  10,000  of  air  shall  be  allowed 
in  addition  to  the  aforesaid  maximum  as  representing  innocuous  C02  normally  present 
in  the  atmosphere. 

(c)  That  where  candles  or  similar  illuminants  are  in  use,  a  further  addition  of 
3  parts  of  C02  by  volume  in  10,000  of  air  shall  be  allowed  as  representing  innocuous 
C02  resulting  from  the  combustion  of  such  illuminants. 

(d)  That  in  order  to  meet,  from  the  point  of  view  of  practical  administration, 
difficulties  in  regard  to  possible  innocuous  C02  from  country  rock  and  other  uncertain 
sources  in  the  mines  of  the  Rand,  a  further  allowance  of  5  parts  per  10,000  be  made, 
making  a  total  limit  of  20  parts  per  10,000  of  air.  That  in  view  of  the  extremely 
poisonous  effects  of  carbon  monoxide  and  nitrous  fumes  on  the  human  system,  and  the 
frequency  of  gassing  fatalities  on  the  Rand,  we  also  recommend  that  the  maximum 
permissible  amount  of  carbon  monoxide  in  any  part  of  a  mine  shall  not  exceed  .01  per 
cent.,  and  no  practically  determinable  amount  of  nitrous  fumes  shall  be  permitted  in 
any  part  of  a  mine. 
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Mine  Hospitals 

The  last  annual  report  of  the  Hospital  Board  of  the  Cobalt  Mines  Hospital  for  the 
year  ending  February  28,  1913,  notes  that  additional  surgical  and  X-ray  appliances 
were  added  to  the  surgical  department;  that  sun  parlors  and  -verandahs  were  added 
to  the  building;  and  that  over  $2,000  were  spent  in  beautifying  the  grounds. 

Patients  in  Hospital  March  1st,  1912   9 

Patients  admitted  during  year    447 

456 

Patients  discharged  during  year:  — 

Deaths 11 

Recovered  422 

433 

Patients  in  Hospital  March  1st,  1913  23 

Average  patients  per  day  in  Hospital   18.4 

Average  days  per  patient  in  Hospital   14.7 


— 

Deaths 

Per  cent. 
Deaths 

Per  cent. 
Recovery 

2 

1 
1 
1 
1 
5 

6 
5 

15 

85 

Typhoid 

14.3 
3.2 

3.3 
1.85 

85.7 

Accidents 

96.8 

Medical  cases 

96.7 

Surgical  cases 

98.15 

Total  cases 

11 

2.46 

97.54 

The  new  hospital  at  Copper  Cliff  being  built  by  the  Canadian  Copper  Company  at 
a  cost,  when  equipped,  of  $250,000,  is  expected  to  be  ready  for  occupancy  by  February 
15th,  1914. 

The  building  is  two  storeys,  with  basement  and  sub-basement,  and  is  fireproof 
throughout,  being  constructed  of  reinforced  concrete  and  tile,  with  tile  floors  and  slate 
shingles. 

The  main  building  is  191  feet  by  36  feet,  with  a  73-foot  by  55-foot  wing. 

On  the  ground  floor  are  the  doctors'  and  head  nurse's  offices,  surgical  ward,  two 
typhoid  wards,  four  private  wards,  bathrooms,  closets,  medicine  room,  dispensary  and 
drug  room,  X-ray  room,  dark  room  and  operating  room;  also  kitchen,  dining  room, 
etc.    There  are  two  sun  parlors,  34  feet  by  13  feet,  one  on  each  end  of  the  main  building. 

On  the  second  floor  there  are  five  private  wards,  one  semi-private  ward,  electrical 
kitchen,  bathrooms,  doctors'  bedrooms  and  sitting-rooms,  linen  and  sewing  rooms,  and 
balcony. 

The  basement  has  ten  rooms  fitted  up  for  the  help,  bathrooms,  laundry  and  dry 
room;  also  a  morgue  and  post-mortem  room. 

The  sub-basement  contains  the  heating  plant  and  an  ice-making  plant. 

There  are  two  well-equipped  hospitals  in  Porcupine,  one  at  the  Dome  in  charge  of 
Dr.  McNeil  and  the  other  at  Timmins  in  charge  of  Dr.  Moore. 
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Labor 

During  the  first  part  of  the  year  there  was  a  scarcity  of  labour  in  the  mining 
camps.  In  the  latter  part  of  the  year  there  was  an  excess  of  unskilled  labour.  Good 
miners  can  always  obtain  employment  in  any  of  the  Northern  Ontario  mining  camps. 
The  Porcupine  strike  was  allowed  to  lapse  in  the  early  part  of  the  summer;  there  has 
been  no  other  labour  disturbance  during  the  past  year. 

On  January  1st,  1914,  the  Eight-hour  Act  came  in  force  in  the  majority  of  the 
mines  of  Ontario.  This  Act  calls  for  eight  hours  from  face  to  face.  In  Cobalt  and 
Porcupine  the  majority  of  the  mines  are  working  two  eight-hour  shifts.  In  Sudbury 
the  general  practice  is  to  employ  three  shifts  of  eight  hours  each.  The  mines  of  Eastern 
Ontario  and  the  iron  mines  in  operation  last  year  are  exempted,  although  the  Moose 
Mountain  iron  mines  are  employing  two  shifts  of  nine  hours  from  change  room  to 
change  room. 
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Table  of  Fatal  Accidents  in 


Date 
1913 


Name  of  .Mine. 


Name    of    Owner. 


Name  of 
Deceased. 


Occupation  of 
Deceased. 


Sept.    1  Magpie Algoma  Steel  Corporn. . 

Nov.  11  Helen do  do 


Luigi  Del  Faverc.  Drill  runner. 
L.  Pecile Trammer. . .  . 


Jan.     5  Creighton Canadian   Copper   Co..  .  L.  Dishno Powderman. 

' '     15  Creighton do  do         .  .  M.  Wazniz Trammer.  .  . 

Feb.  15  No.  3 do  do         . .  C.  Wadsworth.  .  . .  Laborer. .  .  . 


May  26  Creighton .  . 
June    3  Crean  Hill. 
July     7  Creighton. . 
Oct.   28        do 
Dec.     9        do 
July  14  Long  Lake. 


do 
do 
do 
do 
do 


do 
do 
do 
do 
do 


Feb.  22  Alexandra. 


"     18  Cobalt  Lake 

Mar.  2b  Cobalt  Townsite. 

Aug.  23  Coniagas 

' '     23  Coniagas 

Mar.  17  Henderson 

17  Henderson 

Julv     4  Whistle 


Ap'l   17  Hollinger. 


May  20        do 
' «     20        do 
Aug.  20  Hollinger  Reserve 


"     26 
Jan.     8 


do 


Mclntyre. 


8  Mclntyre 

14  Garson 

' '     20  Frood  Extension . 

Mar.  14  Garson 

May  29  Victoria 

Aug.  29  Frood  Extension. 
Oct.     9  Garson 


Canadian  Exploration 

Co.,   Ltd 

Canadian  Gold  and  Sil- 
ver Mining  Co 

Cobalt  Lake  Mining  Co. 
Cobalt  Townsite  Mining 

Co 

Coniagas  Mines,  Ltd... 
Coniagas  Mines,  Ltd... 
Cross  and  Wellington.. 
Cross  and  Wellington.. 
Dominion  Nickel  Cop- 
per Co 

Hollinger    Gold    Mines, 

Ltd 

do             do 
do              do 
Hollinger  Reserve  Min- 
ing   Co 

do  do 

Mclntyre  Porcupine 
Mines,  Ltd 
do 
Mond    Nickel    Co 
do 
do 
do 
do 
do 


J.  Maki 
A.  Johnson. 
T.  Serefini. 
E.  Vinzelli. 
A.  Dylej . . . 


Chute  tender. 
Pipe  fitter.  . . 
Trammer.  .  . . 
Lamp  tender. 
Chute  tender. 


P.  Grabowski Skip  tender. 


Thos.  McAndrews 
Nikola  Gaiena. . . 

P.  Sjokvist 

S.  Brigden.  .  .  . 

V.  Laiho 

Fred  Rogers. . . 
Stephen  Milan. 

P.  Lichvazuk.  . 

E.  Eudier 

A.  Gino 

M.  Gabbro 


Trammer. 
Trammer. 


Drill  runner. 
Drill  runner. 
Drill  helper. 
Trammer. . . . 
Trammer. . . . 


Drill  runner. 


Millman 

Drill  helper. 
Drill  runner. 


J.  Nolan. .  . 
M.  Tereske. 


Drill  runner. 
Deckhand. . . 


do 


R.  E.  Dube 

0.  Charon 

O.  Malynk 

\v.  Norme 

Biglig  Urin.  . .  . 

G.  Pednud 

J.  Knaapi 

\V.  Lazovowitz. 


Jan.  30  Moose  Mountain . .  Moose  Mountain,  Ltd. 
July     1   Moose  Mountain.   Moose  Mountain,  Ltd.. 
Jan.    1?  Nipissing Nipissing  Mining  Co., 


Feb. 
Aim. 
Mar. 


Jan. 

Mar. 
July 
Feb. 


May 


16        do         do 

22        do         do 

4  North  Dome North 

Co. 
20  North  Dome. . 
•8  Right  of  Way 


do 

do 

Dome      Mining 


Carpenter.  . . 
Carpenter. . . 
Trammer.  . . . 
Drill  runner. 
Drill  runner. 
Trammer. . . . 
Drill  runner. 
Trammer. . . . 


J.  McGregor Oiler 

E.  Yarvii Drill  runner. 

A.  Lefebre Cage  tender. 

J.  McGoff Drill  runner. 

F.  Guiseppi Trammer. . . . 


N.  Carlos Drill  runner. 

S.  Musmici Drill  helper . 


25  Temiskaming.  .  . 
22  Temiskaming. 


do  do 

Right    of    Way    Mining 

Co J.  Colterman Drill  runner. 

Temiskaming  Min'g  Co.  J.  Koniadina Trammer.  . . . 

Temiskaming  Min'g  Co.  (J.  Montgomery.  ..  Electrician.  . 


20  Hudson  Bay Temiskaming  &  Hudson 


do 
do 


Bay  Mining  Co. 
do  do 

do  do 


W.  McGuiness.  ..  .Drill  runner. 

D.  McNair Drill  helper. 

E.  Poisson Drill  helper. 
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Nationality  of 
Deceased. 


Italian. 
Italian. 


English-speaking.  . 
Pole 

English-speaking. . 


27 

26 

25 
35 
26 


Finn 26 

Finn 26 

Pole 25 

Italian 21 

Pole 37 


Pole. 


English-speaking. 
Pole 


30 

30 

28 


Swede 35 

English-speaking.  ...  30 

Finn 24 

English-speaking. .  .  .  '}■] 

English-speaking 


Pole. 


French. . 
Austrian. 
Austrian. 


English-speaking 

Pole 


37 

20 
32 
29 

22 
25 


English-speaking.  ...  22 

English-speaking....  250 

Pole 28 

Finn 23 

Austrian j  26 

Austrian 32 

Finn 24 

Austrian 35 

English-speaking....    40 

Finn 35 

English-speaking.'...    28 

English-speaking....    34 
Italian 37 


Italian. 
Italian. 


35 
35 


English-speaking. 

Austrian 

English-speaking . 

English-speaking. 
English-speaking. 
English-speaking. 


2.-. 
32 
19 

61 
30 
22 


S 

s 
s 

M 

s 

M 
M 
M 
S 
M 


S 
M 

M 

M 
S 
M 
S 

M 

S 
M 
M 

S 
S 

M 

S 
S 

s 

M 
M 
S 

M 

M 

M 
M 

S 

M 

M 
M 

S 

M 
S 

M 
S 
S 


Totals..     8 


37 


Cause  of  Accident. 


Premature  explosion  in  raise. 

Standing    on    arched     ore     in     raise.      Ore 

settled,   smothering  him. 
Fell  off  skip  and  fractured  skull. 
Skull  fractured  by  piece  of  falling  ice. 
Fell   fifteen   feet   from   platform   and   broke 

neck. 

Crawled  into  chute,  caught  by  fall  of  ore. 
Electrocuted  in  pumphouse. 
Crushed  between  two  cars  on  fifth  level. 
Jumped  from  moving  skip  at  fourth  'evel. 
Crushed  on  fifth  level  when  pillars  caved. 

Killed  while  attempting  to  ride  skip. 

Struck  by  falling  crosshead. 
Attempted  to  board  moving  cage. 

Premature  explosion,  while  lighting  holes. 
Explosion   of  dynamite   in   stope,  cause  un- 
known. 

Crushed  by  falling  ground. 


Killed  in  raise  by  falling  plank. 

Clothing  caught  in  shafting. 
Premature    explosion    while    lighting    holes. 
Died  May  28th. 

Premature  explosion  while  removing  tamp- 
ing from  missed  holes  with  iron  scraper. 

Chord  of  roof  truss  of  new  mill  broke.  Fell 
fifty  feet.     Died  January  24th. 

Struck  by  falling  ground  while  scaling. 

Struck  by  piece  of  falling  plank. 

Crushed  by  rock  rolling  down  stope. 

Fell  in  stope  from  ninth  to  tenth  level. 

Cable  broke,  struck  by  falling  bucket. 

Starting  mill  hole,  was  carried  down  with 
ore. 

Clothing  caught  in  revolving  gear. 

Drilled  into  explosive. 

Fell  in  shaft  from  cage  while  unloading 
steel. 

Staging  gave  way  while  timbering  in  winze. 

Crushed  by  loaded  car  while  trying  to  re- 
place car  on  track. 

Asphyxiated  while  relighting  holes. 

Drilled  into  missed  hole. 

Struck  by  falling  crosshead. 

Crushed  by  fall  of  ground. 

Electrocuted  while  replacing  telephone  line 

on  high  tension  line. 
Started  drilling  into  old  bottom. 
Drilled  into  cut-off  hole. 
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Name  of 
Mine. 


Name  of  Owner.        Name  of  Injured. 


Occupation  of 
Injured. 


1  Sept.   17    Dec.  29  The  Alabas-  ) 

tine  Co.,    The  Alabastine  Co.,  Ltd.  Jas.  Perkins Drill  helper 

do  do  do  |E.  Aaron Laborer.... 


Nov.    17 


15 


29   Jan.    5 


4  Jan.   25  Feb.     8 

5  May  19  June    2 

6  ' '     24  May  31 

7  "     18  June    2 

8  July    4  July  20 


9   Aug.    1 
10      "     13 


Aug.  11 
"     22 


Sept.  15    Oct.     9 


Oct.     6  ' ' 

"     14  Nov 

Nov.  19  ' ' 
Dec.     7 


20 
3 

27 
Dec.   15 


do 

Magpie. 

do 

do 

do 

Helen. . 


do  do  G.  Carpenter Teamster. . . . 

Algoma  Steel  Corporn..  P.  Conigle Trammer.... 

do  do  0.  Hulkanen Drill  runner. 


B.  Vincenzo Trammer. . 

A.  Garrepy Painter. . . . 

W.  Matheson Blacksmith. 


do 

do 

do 

do 

do 

do 

do     . 

Magpie . 

Helen. . 


do  . 
do  . 
do     . 

Magpie. 


Sept.  17   Nov.  14JBailey 


17  Nov.  10      "     22  Beaver. 

18  Feb.  21    Mar.  25  Buffalo, 


do 
do 

do 

do 
do 
do 
do 


do 
do 

do 

do 
do 
do 
do 


J.  Berich Trammer 

S.  Chowanski. . . .  Orusherman. 

Guiseppe  de  Meio.  Blacksmith's 

helper 

J.  Borich do 

J.  Trtanz Drill  runner. 

A.  De  Zordo Drin  runner. 

R.  Muscatello Laborer 


19  Ap'l  21 

20  Sept.  19 


21  Dec. 
22 

23  July 

24  Jan. 

25  " 

26  " 

27  •' 

28  " 

29  " 

30  " 

31  " 

32  " 

33  ' ' 

34  •• 

35  " 

36  " 

371  " 

38  " 

39  " 

40  " 

41  Feb. 

42  " 


Nov.  15 
Dec.  17 


Bailey      Cobalt      Mines, 

Ltd A.  Moitemise Trammer. 

Beaver  Con.  Mines,  Ltd.  J.  Swajozlke Deckman. 

Buffalo  Mines,   Ltd P.  Troutn-an Trammer. 


Feb.     5 

Jan.   20 

Mar.    5 

Feb.  17 

Jan.   18 

Feb.  24 

"       7' 

"       3 

Jan.   29 

Feb.     3 

Jan.   28 

Feb.     6 

"     10 


Mar.    3 

Feb.  25 

"     17 

"     26 


do 
do 


do 
do 

Bessemer. 

No.  2 

Creighton. 

do 

do 

do 

do 

No.  3 

Creighton. 

do 

do 

do 

No.  2 

Creighton. 


do 
do 


do 
do 


J.  R.  Hawley Carpenter. 

H.  Nichol Carpenter. 


do  do         .... 

do  do         .... 

Canada  Iron  Mines,  Ltd. 
Canadian   Copper  Co... 


4:; 

44 

2 
"       4 

Feb.  25 
"     14 

4--) 

"       7 

"     15 

46 

47 

"       8 
"       8 

Apl.     8 
Feb.  19 

do 
do 
do 
do 

"     25Crean  Hill. 
Mar.  11  Creighton. 
do 
do 

Crean  Hill. 

Creighton. 
do 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 

do 

do 
do 
do 
do 
do 
do 
do 

do 

do 
do 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 

do 
do 
do 
do 
do 
do 
do 
do 

do 

do 
do 


P.  B.  Johnson. . 
J.  Kasparak. 
R.  Haggarty.  .  .  . 
Victor  Jairainen 
Otto  Malinere.  . . 
J.  W.  Brown. . . . 
Waino  Wista. . . . 

Robt.  Saari 

Mytro  Stalmuk.  . 
C.  D.  Crawford.  . 

C.  Nachoff 

W.  Turnbull 

.7.  Maampaa 

O.  Obumsaioin.  . 
Frank  Stone.  .  . . 
Geo.  Mattson 


.  Millman 

.  Trammer 

Drill  runner. . 
.  Chute  blaster. 

Drill  runner.  . 
.  Level  boss.  . . . 
.  Drill  helper. . . 

Drill  helper.  . . 

Trammer 

.  Trammer  boss 
,  Trammer 

Timberman.  .  . 
.  Drill  runner.  . . 

Drill  runner. . . 
.  Trammer 

Drill  runner.  . 


, .  G.  Spranka 

,.  J.  Maki 

.  Ivan  Station 

,.  Jas.  Cmejnteniz.  . 

.  Donald  McDonald 

.  Jas.  Hughes 

.  Geo.  Waloshuk. . . 

.  C.  Virginio 


Drill  runner. 
Drill  runner. 
Trammer. . . . 
Trammer. . .  . 
Shift  boss.  .  . 
Timberman.  . 
Drill  helper. 
Laborer 


F.  J.  Baker Mechanic. 


C.  Blanchard Drill  runner. 

Pe*er  Smith Trammer 
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Nationality  of 
Injured. 


—  o 

2*3 

u  a 

£  d 

>  = 

<5  ix 

at 

< 

Mar 

or  si 

Belo 
grou 

Nature  and  Cause  of  Accident. 


English-speaking.  . 
English-speaking. . 

English-speaking. . 

Italian 

Swede 


42 
35 

23 

19 

26 


Italian 24 

Italian 24 

English-speaking....    23 


Pole 

Russian. 


Italian. 
Pole... 
Finn. . , 
Italian. 
Italian. 


Italian. . 
Russian. 
Pole 


English-speaking.  . 
English-speaking. . 

English-speaking.  . 

Pole 

English-speaking. . 

Finn 

Finn 

English-speaking.  . 

Finn 

Finn 

Pole 

English-speaking. . 

Bulgarian 

English-speaking. . 

Finn , 

English-speaking. . 

Finn 

Finn 


English-speaking. 

English-speaking. 
Pole 


4o 

30 

30 


Pole 

Finn 

Pole 

Pole 

English-speaking. . . 
English-speaking. . . 

Pole 

Italian 


32 

23 
28 
30 
39 

MS 

23 
25 

35 

24 

23 


M 

M 

S 
S 


M 

M 
M 


45 

M 

35 

M 

24 

S 

30 

S 

29 

M 

29 

M 

23 

S 

39 

M 

33 

S 

23 

s 

27 

s 

37 

s 

23 

s 

22 

s 

25 

s 

32 

s 

s 
s 
s 

M 
M 
S 
S 

s 

M 

S 

s 


Injured  leg  while  barring  rock  from  face. 
Knocked  off  top  of  car  in  yard  and  injured 

hip. 
While  riding  on  loaded  car  had  leg  caught 

between  loaded  car  and  empty  at  switch. 
Pulling  tramcar  and  foot  caught  by  flange, 

of  wheel. 
While   tightening   nut   on   machine,   slipped 

and  fell  into  stope. 
Foot  bruised  by  rock  falling  out  of  ch'ite. 
Hand  crushed  against  iron  girder. 
Fell  while  carrying  drill  machine  and  broke 

ankle. 
Car  ran  over  finger. 
Clothing     caught     in     flywheel     of     sample 

crusher  and  three  ribs  broken. 

Dropped  piece  of  iron  on  foot. 

Struck  thumb  with  hammer. 

Large  piece  of  clay  rolled  against  ankle. 

Piece  of  rock  fell  on  head. 

Slipped  off  plank  and  sprained  ankle. 

Hand  injured  at  chute. 
Went  over  end  of  dump  with  car. 
Struck   on   head  by   steel   falling  down   un- 
used shaft. 
Fingers  caught  in  planer. 
Ankle  sprained  and  right  arm  broken  when 

jumped  from  staging. 
Wrench  slipped  and  hit  him  over  eye. 
Thumb  broken  while  loading  car  at  chute. 
Rock  fell  on  foot. 

Rock  fell  down  chute,  injuring  hand. 
Drill  fell  on  him  as  he  was  pulling  it  down. 
Hand  amputated,  fell  from  skip  while  riding. 
Scalp  cut  by  piece  of  falling  ice. 
Arm  bruised  by  drill  falling  on  it. 
Wrist  bruised,  caught  between  car  and  door. 
Fell  into  sump  and  injured  knee. 
Finger  jammed  while  dumping  car  in  skip. 
Head  cut,  struck  by  chute  gate. 
Back  cut,  struck  with  rock  from  blast. 
Drill  fell  on  foot,  injuring  same. 
Struck  on  foot  by  hammer. 
Fell  over  end  of  dry  wall  and  injured  his 

side. 
Finger  jammed  between  tripod  and  rock. 
Drill  fell  on  hand,  crushing  second  finger. 
Thumb  crushed  between  car  and  chute  gate. 
Rock  rolled  down  pile  and  bruised  ankle. 
Slipped  on  ladder  and  bruised  knee. 
Finger  crushed  under  piece  of  timber. 
Face  cut  by  piece  of  falling  rock. 
Head    cut    by    small    piece    of    rock    falling 

from  chute. 
Oiling  valve   with   coal   oil,   which   ignited, 

and  burned  face. 
Ankle  cut  by  piece  of  rock  sliding  off  bench. 
Bolt  of  car  struck  him  on  knee. 
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48  Feb. 
49 
50 
51 

K5> 


Mar. 


!) 

g 

in 
n 
ii 

16 
18 

in 

1 
1 

•5 
5 
5 

6 

9 

10 

12 


Ap 


May 


19 
21 
Mar.  13 


Creighton. 
do 

Feb.  25  No.  2 

May  12  Creighton 


Mar. 

Feb. 
Mar. 


do 

Xo.  3 

Creighton. 
Crean  Hill. 


Apl.  15  Crean  Hill. 
Mar.  10  Creighton. 

"     13  No.  3 

"     26  Crean  Hill. 

"     19|No.  3 


20  Crean  Hill. 
24  Creighton. . 
24  No.  2 


20  No.  2 . 


14  June  26  Creighton . 

14  Ap'l     8  No.  2 

17    Mar.  27  No.  2 

15  Ap'l     2  No.  3 

20  May  21  Creighton . 

20    Ap'l     lNo.  2 

24  "       3  No.  2 

26j  "       4  Creighton. 

31   June  10       do 


Ap'l 


22  Crean  Hill. 

10  No.  3 

12  Creighton. . 


22 


do 


8  "  17  No.  2 

9  June  26  Creighton. 

13  Any.  4   do 

14  May  14   do 

14  •  '   1  No.  2 

1")  Ap'l  23  Creighton. 

17  May  5  Crean  Hill, 

IN  Ap'l   30  Xo.  2 


21    May     6  Creighton. 


July 

May 


5  No.  2 

20  Creighton. 

12  Creighton. 
25         do 

13  Xo.  3 

14  Crean  Hill. 
17  do 

28         do 

13  No.  2 


do 
do 
do 
do 
do 
do 
do 
do 

do 
do 
do 
do 

do 

do 
do 
do 

do 

do 
do 
do 
do 
do 
do 
do 
do 

do 
do 
do 
do 

do 

do 
do 
do 

do 
do 
do 
do 

do 

do 

do 
do 
do 
do 
do 
do 
do 
do 
do 


do 

do 
do 
do 
do 
do 
do 
do 

do 
do 
do 
do 
do 

do 
do 

do 

do 

do 
do 
do 
do 
do 
do 
do 
do 

do 
do 
do 
do 

do 

do 
do 
do 

do 
do 
do 
do 

do 

do 

do 
do 
do 
do 
do 

do 

do 

do 

do 


Name  of  Injured. 


Occupation  of 
Injured. 


T.  Eralla 

Victor  Piri. 

J.  Modiste 

Ed.  MacKinnon 

S.  Pesqual 

F.  Karpinski. . . 
A.  Avicksonin. 
K.  Hanitenan. . 
M.  Dolvowolski 


Jas.  Lindella. 
S.  Aatanasoff. 
S.  Guiseppi.  . . 
Geo.  Seymour. 
L.  Dececkio. . . 


Trammer 

Drill  runner. 

Trammer 

Chute  blaster. 
Skip  tender. . 

.  Trammer 

Drill  runner. 
Drill  helper.  . 
Crusherman.  . 

Drill  helper. . 

Trammer 

Laborer 

Drill  runner.  . 
Drill  helper. . 


M.  Mazowick. 
G.  Calendoni. 
L.  Holamas.  . 


Trammer.  . 
Straw  boss. 
Trammer. . 


Elmer  Johnson. . .  Drill  runner. 


Karl  Bossell 

Emil  Kantamaki. 

Sam  Wuori 

F.  Ranislo 

W.  Rahkala 

Alex.  Rantenan . . 

John  Smith 

W.  G.  Shute 


Drill  runner. 
Drill  runner. 
Drill  helper. 

Laborer 

Drill  helper. 
Trammer.  . . . 
Drill  helper. 
Fitter 


F.  Bosmavinuk. 
Mike  Krazy.  . .  . 

\V.  Maki 

Wryc  Monyez.  . 


Trammer. . .  . 
Trammer. . .  . 
Drill  runner. 
Ore  sorter. . . 


E.  Saari Drill  helper. 


J.  Westerpakka. . 

X.  Korpi 

E.  Creitzman. . . . 

L.  Dunkovictaki. 

A.  Bulki 

B.  Toderico 

W.  Linn 


Trammer 

Drill  runner. . 
Machinist 


J.  Lormy. . . 
O.  Sze^zuck. 


Trammer 

Drill  helper. . 

Trammer 

Drill  helper.  . 

Skip  tender. . 

Trammer 


A.  Bartollotti. 
M.  Soczuk. . . . 
J.  Servioni.  . . 
D.  Coaston.  . . . 
C.  Giovanni.  . . 

G.Hill 

M.  Paanamen. 

P.  Bardyk 

P.  Masalin. . . . 


Trammer  boss. 
Drill  helper. . . 

Trammer 

Trammer 

Carpenter 

Drill  runner.  . . 
Drill  helper. . . 
Drill  helper. . . 
Trammer 
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Nationality  of 
Injured. 


-± 

-_  u 

>~ 

-.- 

< 

Marr 
or  si 

3    3 
~T    3 

—   M 

—  - 
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.Nature  and  cause  of  accident. 


Italian. 
Italian. 
Italian. 
Finn. . , 
Italian. 
Pole.  . . 
Finn. . 
Finn. . 
Pole. . . 


:i7 
27 
:;7 
23 
47 
2a 
23 
20 
28 


Finn 22 

Bulgarian 21 


Italian 

English-speaking. . 
Italian 


Pole . . . 
Italian. 
Finn. . 


Finn. 


22 
2b 

29 

24 
28 
21 

22 


Pole 30 

Finn 27 

Finn 22 

Finn 24 

Finn 22 

Finn 25 

English-speaking....  32 

English-speaking....  30 


Pole. 
Pole. 
Finn, 
Pole. 


22 
22 
24 
19 

23 

Finn 23 

Finn 24 

Russian 43 


Finn. 


Pole. .  . 
Finn. . , 
Italian. 
Finn. . 


Finn. 
Pole. 


30 
23 

30 

21 
28 
■i:\ 
2<> 

Finn 24 

Finn 30 

Austrian 24 

Finn 23 


Italian. 
Pole. . . 
Italian. 
Italian. 
Italian. 
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Fell  down  steps  and  broke  arm. 

Stoping  drill   fell  and  struck  him  on  head. 

Fell  down  steps  and  broke  arm. 

Piece  of  ore  fell  from  car,  crushing  foot. 

Hand  caught  between  car  and  skip. 

Finger  cut  off  in  chute  air  lift. 

Timber  fell  on  finger  while  timbering  shaft. 

Finger  pinched  between  drill  and  rock. 

Finger   crushed    under    rock    while    feeding 

crusher. 
Fell  off  bench  in  stope  and  fractured  skull. 
Leg  cut  by  piece  of  ore  rolling  down  stope. 
Fingers  pinched  while  helping  to  move  hoist. 
Fell  off  bench  in  stope  and  sprained  ankle. 
Finger  cut  by  piece  of  steel  falling  against 

him. 
Finger  cut  between  rock  and  side  of  car. 
Toggle  plate  of  crusher  fell  on  his  foot. 
Fell    about   twelve    feet   in    ladderway   and 

injured  hip. 
Head  cut  by  small  piece  of  rock  falling  from 

chute. 
Leg  broken  by  falling  rock  while  scaling. 

Loaded  car  struck  foot,  bruising  same. 

Steel  fell,  injuring  hip. 

Finger  jammed  while  moving  machinery. 

Scalp  cut  by  falling  off  dry  wall. 

Foot  caught  in  frog  and  jammed  by  car. 

Slipped  on  ice  and  cut  hand. 

Bruised    by    fall   of   sixteen    feet   from    pipe 
line. 

Foot  bruised  by  car  running  over  it. 

Toe  crushed  by  rock  falling  from  chute. 

Piece  of  steel  fell  on  hand. 

Fell  fifteen  feet  off  stairway  and  sprained 
wrist. 

Used  carbide  can  for  carrying  water;  face 
burned  by  explosion. 

Piece  of  ore  fell  from  chute,  injuring  hand. 

Pell  into  chute  and  broke  leg. 

Pump  overbalanced  while  moving  and  broke 
leg. 

Squeezed  between  car  and  dry  wall. 

Finger  jammed  between  machine  and  tripod. 

Broken  shovel  handle  injured  hand. 

Ankle  sprained  by  piece  of  ore  rolling  down 

While  loading  car,  piece  of  ore  fell,  break- 
ing toe. 

Foot  bruised  by  piece  of  ore  falling  from 
chute. 

Foot  bruised  by  piece  of  ore  falling  off  car. 

Finger  bruised  while  scaling. 

Leg  bruised  by  machine  bar  falling. 

Finger  bruised  at  chute. 

Foot  injured  by  stepping  on  nail. 

Rody  bruised  by  rock  rolling  down  stope. 

Body  bruised  by  rock  rolling  down  stope. 

Finger  crushed  by  rock  falling  down  stope. 

Back  bruised  by  piece  of  ore  rolling  down 
stope. 
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03  o 


97 

98  ! 

99  j 

100| 
101 
102 
103 

1(14 
105! 
106 

107 
108 


May 


QQ5 


•")  May 

5  ' ' 

6  " 


Name  of 
Mine. 


Name  of  Owner. 


109  June  3 

110  "   9 

111  "  12 

112  "  14 

113  "  14 

114  "  18 


115 
116 

117 

118 

11!) 

120 
121 


122 
123 


■>:\ 
30 
124July  3 
125  "  3 
126|  "  7 
127 

128  "   9 
12!)  "   9 


130 
131 
132 
133 
134 
135 
136 
137 

138 
139 

14(1 
141 

142 
143 

144 
14--. 


Aug. 


29  No.  2 

27)  Creighton. 
28         do 


Canadian  Copper  Co 
do  do 

do  do 


July 

June 
"       5 
"     17 

May  31 

July  15 


26Creighton. 
3  CreanHill. 
1  Creighton. 
do 
do 
Crean  Hill. 
No.  2 


June    9 
"     15 


July 


Creighton. 
do 


No.  2 

Creighton. 
do 

No.2 

2  Creighton. 
9  No.2 


June  30 

"     30 

July  28 

Aug.  11 
"     18 

July  16 

"       2 


Creighton. 
Crean  Hill. 
Creighton. 


do 
do 


No.2. 
No.3. 


"       3 

Aug.  20 
July  22 
"  12 
"  21 
"  17 
"  26 
"     28 

Sept.  1 

July  29 

"     31 

Aug.    1 

"     11 

"     29 

Nov.    5 

Aug.  26 

"  21 

"  26 

"  20 

"  22 

"     2 

"     22 
"     22 
16   Sept.  3 


No.3 

No.3 

Creighton. 

do 

do 

do 

do 

do 

do 
do 
do 
do 
do 
do 
do 
No.  2 

Creighton . 

No.  2 

Creighton. 
do 


do 
do 
do 
do 
do 
do 
do 

do 
do 

do 

do 
do 
do 
do 
do 

do 
do 
do 

do 
do 

do 

do 


do 
do 
do 
do 
do 
do 
do 
do 

do 

do 
do 
do 
do 
do 
do 
do 

do 
do 
do 
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do 
do 
do 
do 
do 
do 

do 
do 

do 
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do 
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do 

do 

do 


do 
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do 

do 

do 
do 
do 
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do 

do 
do 
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do 


do 

do 

do 

do 

do 

do 

do 

do 

do 

No.  2 

do 

do 

I  Occupation  of 

i Name  of  Injured.'       Injured. 


A.  Salo Trammer .... 

A.  Bassett Drill  helper.  . 

M.  Bilenas i Chute  blaster. 

J.  Sellampaa Drill  runner.  . 

J.  Barscon Drill  runner. . 

N.  Yinkoski Trammer. . . . 

V.  Cleriods 'skip  tender.  . 

C.  Maski :  Trammer 

P-  Billy Crusherman. , 

P.  Koski Drill  helper. . 


F.  Berarino Trammer. . . 

A.  Waka Drill  runner. 


S.  Waurio (Trammer. . . 

B.  Edward [Trammer. . . 

M.  Anderson Scaler 

A.  Fuomi Trammer. . . 

R.  Salvatone Trammer. . . 

L.  Holamas Drill  helper. 


B.  Scobie. 
B.  Zardo. 


Trammer  boss. 
Steel  sharpener 


N.  Variarock (Chute  tender. 


A.  Leskinan Trammer.  . .  . 

V.  Godin jDrill   runner . 

T.  Larrilla Drill  runner. 

J.  Prista Crusherman . 


A.    Xiemi Drill  runner. 

F.  Korclitz Trammer... 

T.  Farino Trammer. . . 

S.  Mohl Trammer . . . 

G.  Eacinti Trammer. . . 

D.  Constantini. . .  l Trammer. . . 

M.  Joseph I  Trammer .  . . 

M.  Antono Drill  runner. 


J.  Trepoli Trammer. . . 

M.  Castanzo Trammer. . . 

W.  Pedlar Level  boss. . . 

M.  Cuomo Trammer. . . 

H.  Procpicijki.  . . .  Drill  helper. 

H.  Yuka Drill  runner. 

A.  Harju Drill  runner. 

R.  K.  Paton Surveyor. . . . 


V.  Tlilka jDrill  helper. 

T.  Gottaneo Laborer 

J.  Luomo Drill  runner. 

A.   Maki Drill  runner. 


S.  Monserrat Trammer. . . 

B.  Domenico Trammer. . . 

E.  Kivimaki Drill  runner. 

O.  Tobin Trammer . . . 
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Nationality  of 
Injured. 


Finn 

English-speaking. 
Pole 


Finn. . . . 

Pole 

Pole 

Italian. . 

Pole 

Austrian. 
Finn. 


Roumanian. 
Finn 


Finn. 

Finn 

Finn 

Finn 

Spaniard. 
Finn 


English-speaking. 

Italian 

Pole 


Finn 

Frenchman. 


Finn. . 
Italian. 


Austrian. 

Pole 

•Spaniard. 

Pole 

Italian.  . . 
Italian. . . 
Italian.  . . 


Spaniard 

Italian 

English-speaking. 

Pole 

•German 

Finn 

Finn 

English-speaking. 


Finn. . 
Italian. 
Finn. . , 
Finn. . , 


Spaniard. 
Italian. . . 

Finn 

Finn 
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22  at 
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!2'« 

< 

Finn 22 


24 
25 
20 

32 
28 
28 
37 
20 
25 
22 

30 
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24 
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24 
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22 
23 
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35 
35 
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21 


30 

2\ 
24 
24 
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24 


^      03 
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22 

S 

31 

M 

23 

S 

31 

S 

24 

M 

22 

S 

26 

s 

24 

s 

Nature  and  cause  of  accident 


l 


ten 


1 


Finger  bruised  by  rock  falling  from  chute. 

Face  burned  by  carbide  lamp. 

Starting   chute,    wrist    and    head    cut    when 

rock  started. 
Head  cut  by  rock  while  scaling. 
Wrist  sprained  while  lifting  machine. 
Fingers  bruised  while  dumping  car. 
Finger  crushed  while  barring  chute. 
Foot  crushed  by  car. 
Foot  crushed  by  piece  of  reck. 
Head  cut,   fell  twenty  feet  off  bench   when 

wrench  slipped. 
Foot  bruised  by  rock  falling  from  car. 
Scaling  and   rock   broke   staging.     Fell 

feet  and  strained  back. 
Walked  into  shaft  and  cut  head. 
Face  burned  by  carbide  lamp. 
Piece  of  rock  fell  on  foot  while  scaling. 
Fingers  crushed  by  ore  falling  from  chute. 
Empty  car  bruised  leg. 
Fingers  pinched  while  placing  machine  on 

bar. 
Fingers  bruised  while  barring  down  chute. 
Hand  bruised. 

Foot  bruised  by  piece  of  ore  rolling  out  of 
chute. 

1      Leg  bruised  while  barring  chute. 

1     I Wrench  slipped  while  unscrewing  pipe.  Fell 

down  stope  and  sprained  ankle. 

1      Arm    injured    while    removing    pump    from 

skip. 
While  barring,  arm  struck  iron  plate.     The 
pain    caused    him    to    faint    and    he    fell 
against  crusher.     Head  cut. 
Air  plug  blew  out  and  cut  his  face. 
Hand  injured  by  piece  of  ore. 
Hand  injured  while  barring  chute. 
Finger  bruised  by  rock. 
Hand  bruised  between  car  and  rock. 
Ankle  bruised  by  rock  rolling  down  pile. 
Sprained  back  while  lifting  rock. 
Jammed     finger     while     tightening     chuck 

wrench. 
Finger  jammed  between  car  and  ore. 
Leg  jammed  between  car  and  platform. 
Hand  jammed  by  rock  against  car. 
Hand  bruised  when  wrench  slipped. 
Hand  cut  while  lifting  rock. 
Hand  injured  by  falling  ore  while  scaling. 
Eye  cut  by  piece  of  rock  while  scaling. 
Fell   off  ladder   at   9th   level,   striking   back 

against  guard  rail. 
Foot  injured  while  setting  up  bar. 
Foot  bruised  by  rock  rolling  on  it  at  crusher. 
Fingers  crushed  while  setting  up  machine. 
Head   cut   by    falling   ground,   starting   hole 

with  hammer  drill. 
Foot  crushed  by  rock  while  loading  car. 
Fingers  bruised   while  loading  car. 
Foot  bruised  by  fall  of  small  rock  in  raise. 
Foot  caught  in  frog  and  car  ran  over  it. 
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Name  of 
Mine. 


Name  of  Owner. 


146 

147 

148 
149 
150 
151 
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154 
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157 
1 58 
159 
160 
161 

1(52 

164 

165 

166 
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171 
172 

it:; 
174 
IT-'. 
176 

177 
178 
179 

1M I 
181 

182 


183 
L84 
185 
L86 
187 


188 


Aug.  17 

"     21 

' '     25 

Sept.   1 

"       2 

"       5 

"       5 

"       6 

"  IB 
"  15 
"      16 


[).■(•. 


"  24 

"  24 

■■  24 

"  25 

"  27 

Oct.  3 


"  9 

"  18 

"  19 

•  •  2:; 

"  25 

"  25 

"  27 

Nov.  3 

"  3 

"  7 

"  10 

"  14 


21 


Sept.   5  Creighton. 
"     26X0.2 


4  CreanHill. 
15  Creighton. 
21        do 
25  Xo.  2 


15 

IN 

30 

25 
Oct    14 


Crean  Hill. 
do 


Xo.  3 

Crean  Hill. 
Xo.  2 


■y\ Xo.  3 


CreanHill. 

Oct.   13  do 

Nov.  24  Xo.  3 

Oct.    i:>Xo.3 


Mar.  1  Creighton. 
Oct.  15  Creighton. 
Dec.  18  CreanHill. 


"     31 

Nov.  10 

Oct.  30 
Feb.  28 
Dec.     2 


Nov.  22 
Jan.  12 


Nov.  17 

' '     25 

Dec.  10 


Xo.  2 

Creighton . 

CreanHill. 

Xo.  3 

Creighton . 
do 


Xo.  2 

Crean  Hill. 

Creighton. 
do 

Xo.  3 

Xo.  3 


15X0.3. 
15  No.  3. 

20Xo.3. 


••  8 
'  '  15 
.  .     20 

Died 
Mar.  21 


Jan. 
Dec. 

Jan. 


Jan. 


Xo.  2 

Creighton. 
do 

do 


do 
do 

Xo.  3 

Xo.  3 

Xo.  2 

. .   Xo.  3 

V.\  Creighton. 


Canadian  Copper  Co 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Feb.    3 


Cn  an  Hill. 


do 

do 

do 
do 
do 
do 

do 
do 

do 
do 
do 
do 

do 
do 
Ho 
do 
do 
do 

do 

Ho 
do 
do 
do 
do 
do 
do 


do 


do 

do 

do 
do 
do 
do 

do 
do 

do 
do 
do 
do 

do 
do 
do 
do 
do 
do 

do 

do 
do 
do 
do 
do 
do 
do 


do 


Name  of  Injured. 


Occupation  of 
Injured. 


J.  Behenna Hoistman. 

E.  Kantomaki.  . . .  Pumpman. 


T.  Kostynyk Crusherman. 

M.  Zaich Drill  runner. 

S.  Guhaien Drill  runner. 

M.  Anderson Timberman. 


A.  Hawrylewicz. .   Trammer. 
Y.  Lukin Trammer. 


M.  Luoma Drill  runner. 

M.  Sepponen Drill  runner. 

A.  Halmi Drill  runner. 


S.  Giovanni Trammer. . . 

B.  Chorney Trammer. . . 

G.  Xaczuk Trammer.  . . 

M.  Vorkopan Drill  helper. 

Y.  Lakso Trammer. . . 


J.  Campice Trammer. . . 

A.  Gasperoski. . . .  Drill  helper. 
M.  Sepponen Drill  runner. 

A.  Selemba Timberman. 


S.  Lint Scaler. 


A.  Hawrylewicz.  .   Trammer... 

S.  Ranchink Trammer. . . 

P.    Luigi Trammer.  . . 

M.  Protzuk Drill  helper. 

V.  Kanio Trammer. . . 

W.  Jeffery Drill  helper. 

L.  Condenso Drjn  runner. 

C.  Koreski Trammer. . . 

S.  Walpati Trammer. . . 

Y.  Yusela Drill  helper. 

J.  De  Martin Trammer... 

G.  Artivio Laborer 

John  Mumi Drjn  runner. 

J.  Toving skip  tender. 

[van  Supie Trammer. . . 

I.  Grian Trammer . . . 


K.  E.  Olson Timberman. 

Wasyl  Schlardo. .   Trammer... 

Geo.    Doney Drm  rUnner. 

L.  Jarvinuik Trammer.  . . 

Yan  Maki Block  holer.  . 

W.    Kendeycwiz.  .  Timberman. 

Angelo  Simon Laborer 

Mat.    Lippinen. ..  Drill  runner. 


X.    Xetropka....   Trammer. 
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Nationality  of 
Injured. 


-     ZL 


English-speaking....  25 

Finn 27 

Austrian 21 

Pole 22 

Italian 29 

Finn 28 


Pole. 
Pole. 


32 

35 


Finn 29 

Finn 27 

Finn 35 

Italian 27 

Austrian 23 

Austrian 32 

Finn 28 

Finn 33 


Finn. 


Finn. 


Pole.. . 
Pole.. . 
Italian. 
Pole. . . 


Finn 

English-speaking.  . 


23 

30 

35 
25 

:;i 
23 

28 
27 


Italian 45 

Pole 24 

Italian 25 

Finn 30 

Italian 24 

Italian 24 

Finn 32 

Pole 31 

Pole 37 

Pole 22 

Swede 29 

Pole 22 

English-speaking. . . .  36 

Pole 28 

Finn 48 

German :!"» 

Italian 26 

Finn 31 


Russian 35 
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Italian 27       M 

Pole 31       M 

Finn 33        S 
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Nature  and  cause  of  accident. 


Thumb   broken    when    throwing   friction   on 

hoist. 
Fingers  crushed  while  unloading  iron  plates 

from  truck. 
Finger  crushed  in  rock  house. 
Arm  bruised  while  taking  down  machine. 
Thumb  bruised  while  B*artlng  hole 
Head  cut  by  piece  of  ore  while  going  up  man- 
way. 
Hand  crushed  while  loading  car. 
Shoulder  cut  and  arm  bruised  by  rock  from 

sand  blast. 
Foot  bruised  while  timbering  in  ore  pocket. 
Foot  wrenched  while  timbering  shaft. 
Slipped    and    injured    shoulder    while    going 

down  manway. 
Fingers  bruised  while  loading  car. 
Rock  fell  on  foot  at  chute. 
Fingers  bruised  while  loading  car. 
Foot  bruised  while  moving  drill. 
Foot  injured  by  rock  falling  from  back  of 

drift. 
Leg  broken  while  dumping  car  at  skip. 
Fingers  bruised  while  moving  machine. 
Head  cut  by  rock  falling  from  back,  while 

drilling. 
Leg  broken.     Skip  on  which  he  was  working 

in  shaft  broke. 
Eye  injured  by  premature  explosion  of  sand 

blast. 
Thumb  crushed  while  filling  car  at  chute. 
Leg  broken  by  piece  of  ore  rolling  down  pile. 
Fingers  bruised  when  car  dumped. 
While  scaling,  a  piece  of  loose  rock  fell  and 

struck  foot,  cutting  it  off  below  ankle. 
Finger  bruised  while  tramming. 
Foot  injured  by  rock  falling  from  back  of 

drift. 
Finger  broken  while  tipping  machine. 
Finger  bruised  while  dumping  car. 
Leg  injured  by  ore  rolling  down  pile. 
Slipped  and  injured  head,  while  taking  down 

machine. 
Foot  injured  by  ore  rolling  down  pile. 
Leg  injured  while  dismantling  head  frame. 
Rock  rolled  down  stope  and  injured  foot. 
Slipped  and  fell  into  skip. 
Squeezed  between  two  cars. 


Pillars    Xos.    1    and    2    fell,    and    broke    5th 
level  dry  wall. 


...  Finger  bruised  while  loading  car. 
.  ..    [trilled  into  explosive  while  blockholing. 
...  Finger  jammed  by  timber. 
1       Bye  ininnd  by  piece  of  rock. 
...   Broke  small  bone  of  shoulder,  while  lifting 
a  machine. 
,   Three  fingers  blown  off.     Experimented  with 
.  |        explosive  by  lighting  small  piece  of  fuse 
with  detonator  attached. 
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Name  of 
Mine. 


Name   of   Owner. 


Name  of 
Injured. 


Occupation  of 
Injured. 


189  Aug.    5 
190Sept.20 

i9i  May  7 

192  "     28 

193  Nov-  1: 

194  Jan.  1 

195  .",,  22 

196  Apl    \ 

197  "     u 

198  Aug.  26 

199  Sept.  17 

,.     17 

200  Oct.   16 

201  Sept.  18 

202  Jan.  17 


Oct.     9  Long  Lake    Canadian  Exploration 

GoldMine.l     Co E.King Drill  helper.  . . 

27  Queensboro  (Canadian    Sulphur    Ore 

Mine Co J.  Adams Drill  runner. . 

Alexandra. .  Canadian  Gold  and  Sil- 
ver Mining  Co W.  Rae Trammer 

Aug.    4  Chambers      Chambers  Ferland 

Ferland . .  I     Mining  Co D.  McLeod Engineer 

do  do  do  G.  Stingle Drill  runner. . 


Nov.  25 
Mar.  18 


Feb.  20 

Ap'l    9 

"     21 

Sept.   6 

Totally 
incapa- 
citated. 
Dec.  15 


Cobalt  Lake  j Cobalt  Lake  Mining  Co.  m.  Szalyone Skip  tender. 


203 
204 


205  Mar.  25 

206  Mar.  17 


207 


July  23 


'  23 

208  Jan.  20 

209  •• 

210  Feb.  26 

211  Mar.  24 

212  Apl  21 

213  "  22 
914  June  11 

215  "  18 

216  July  2 


217 
218 
219 
220 
221 
222 
223 
224 
225 
226 


Nov.    lTownsite. 


Jan    29 


do 
do 
do 

do 

do 
do 

do 


do 
do 
do 

do 


do 
do 


do 
do 
do 

do 

do 
do 


J.  Harja Drill  runner. 

A.   Pelletta Pipe  fitter . . . 

W.  Mathieson. . . .  Trammer. . . . 


Colonial . 


Feb.  10       do 

Ap'l     4  Coniagas. . . 

May  27  Crown 

Reserve. . 
» Henderson 
Talc  Mine 


do             do 
Cobalt     Townsite     Min- 
ing  Co 

Colonial    Mining   Co 

do  do 

(Coniagas   Mines,   Ltd. 

.Crown   Reserve   Mining 
Co 


S.  Shutva Drill  runner. 

J.  Waller Drill  helper. 

J.   McGregor Drill  runner. 

E.  Putlak Trammer 


J.  Devine Drill  runner. 

J.  Bennetts Drill  runner. 


\V.  Chapman Trammer. . 

J.  Rochester Ore  sorter. 


Thos.  Scott Mechanic. 


Totally 
incapa- 
citated 
Ap'l  3 
Mar.    6 

May    5 

Ap'l  7 
May  13 

"     14 

July  17 

"       1 

Aug.    4 


I  Dane 

Mine. 

Dome 

do     


Cross  and  Wellington..  \V.  Young Drill  runner. 

Dane   Copper   Co... 


Dome   Mines,   Ltd. 
do  do 


do 

do 
do 

do 

do 
do 
do 


July  20   do 

Aug.  13    do 

"     12    do 


Chas.  Johnson...  Contractor.. 
S.  Cockshutt Trammer. . . . 


do 

do 
do 

do 

do 
do 
do 


do 

do 
do 

do 
do 
do 
do 


A.  Kitchen Trammer  boss. 

W.  Pearson Crusherman. . . 


J.  B.  James Millman. 


P.  Gutcher Machinist. 

T.  Ruyich Trammer. 


F.  Krynaric Trammer 

J.  Howey Timberman. . 

T.  Fortune Carpenter 

J.  Ello Laborer 


Sept 

Nov. 


Dec. 
Jan. 


29      "     13  do  

S    Sept.  22  do  

5    Nov.  14  do  

7      "     17  do  

13    Dec.   19  do     

18     Mar.    9  do      

20,  Feb.  18  Dome  Lake 


do  do         J.  J.  Jordan Mill  foreman. 

do  do         J.  Berlick Trammer. . . . 

do  do         J.  Neil Laborer 

do  do         U.  Birnorsink Trammer.... 

do  do         J.  Snider Mule  driver.  . 

do  do         K.  Skobiato Chuteman.... 

do  do         R.  Kruger Millman 

do  do         V.  Hill Drill  runner. 

do  do         N.  Novark Laborer 

Dome  Lake  Mining  and 
Milling  Co N.  Zrenck Trammer 
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Nationality  of 
Injured, 


Pole. 


English- 
English- 

Pole 

English- 

English- 

English- 
English- 


speaking. 
speaking. 


speaking. 

speaking. 

speaking, 
speaking. 


English-speaking . 

English-speaking . 

English-speaking. 
Pole 


English-speaking.  . 
English-speaking.  . 

English-speaking.  . 

English-speaking.  .  ■ 
Austrian 


Austrian 

English-speaking.  . 
English-speaking.  . 
Italian 


English-speaking. 

Russian 

English-speaking. 

Austrian 

Pole 

Pole 

English-speaking. 

Finn 

Austrian 


Pole. 


— .  — 

.2  3  >  ~i  -  -= 

^  7  52  -  = 

"*!      So  —  il  **5  S 


Pole 

English-speaking. . 

English-speaking.  . 

English-speaking.  . 
English-speaking.  . 

Pole 


Pole 

English-speaking. . . 
English-speaking. . . 


38 
25 
20 

41) 

30 
35 

38 

:;.-> 

24 

35 
50 


4-', 
22 

25 
27 

38 

20 
30 

22 

40 


Nature  and  ran--   ,•  Accident 


M 
M 

M 


S 
M 


M 

M 

S 


S 

M 

M 


IS 


28 

S 

23 

s 

10 

M 

20 

- 

21 

8 

:;i 

M 

23 

3 

30 

- 

19 

- 

I 


Foot  bruised  by  rock  rolling  down  pile. 
Car  fell  down  shaft,  injuring  head  and  arm. 
Timber  rolled  on  foot. 


Leg  broken  while  helping  to  move  tripod. 
Fell    from    bucket   in    shaft   thirty-five    feet 

and  fractured  three  ribs. 
Bucket  became  detached  from  cable  anc1  fell 

down  winze,  carrying  out  lagging,  which 

broke  two  of  his  ribs. 
Drilled  into  hole  containing  explosive. 
Steel  fell,  fracturing  toe. 
1      Foot  caught  in  track  and  injured  by  loaded 

car. 
Started  to  slide  down  cable  in  winze.     Fell, 

severely  shaken  up. 


1 


Premature     explosion     while    examining    a 
missed  hole. 

Drawn  with  car  down  raise,  receiving  scalp 

wound. 
Leg    fractured    and    ankle    crushed    while 

scaling. 
While  sand  blasting,   returned  before  blast 

went  off. 
Rock  fell  from  bucket  and  bruised  foot. 
Foot  caught  between  revolving  trommel  and 

splash  board. 

Arm  broken  by  being  jammed. 
Leg  broken  by  fall  of  talc. 
Drilled  into  missed  hole. 


1 


1 


Piece  of  ore  fell  from  car,  fracturing  leg. 
Arm    mangled    by    pulley    ol    conveyor   belt 

while  applying  belt  dressing. 
Hand   injured   by  being  caught   in   friction 

pulley  of  conveyor  belt 
Face  burned  by  babbitt  spurting  on  him. 
Hand     crushed     between     rock     and     chute 

board. 
Foot  crushed  by  rock  falling  from  chute. 
Two  ribs  broken  by  fall  when  staging  broke. 
Face  cut  by  falling  against  axe. 
Severely  crushed   while   lowering  tube  mill 

gear. 
Burned  by  arc  from  electric  switch. 
Toe  fractured  by  reck  rolling  down  pile. 
Finger  crushed  whii«-  moving  machinery. 

Fingers  crushed  while  barring  at  chute. 

Leg  bruised,  squeezed  by  i 

■    Finger  crushed   while  barring  at  chute. 


1 


1 


I 


Ankle  sprained  by  fall  off  mortar  block, 

1.'  u-  Injured  by  rock  rolling  down  pile. 
Hind   caughl    in   pulley  of  conveyor  belt. 


7    B.M. 


1      Hock  fell  From  ascending  cage  and  cut  face. 
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Name  of 
Mine. 


Name   of   Owner. 


Name  of 
Injured. 


Occupation  of 
Injured. 


227  May  20   June    3  Dome  Lake.  Dome    Lake    Mining    & 

g{      Milling    Co 

228  June  10      "     27  Murray British  America 

Nickel    Corporation.. 

229  Mar.  21    Ap'l     2  Nova  Scotia  Dominion  Reduction  Co. 
230|Nov.  17 Foley- 

O'Brien..  Foley-O'Brien,   Ltd 

231  Aji'l  24 Hargraves.  .  Hargraves  Silver 

Mines,    Ltd 


232 
233 
234 
235 


Feb.     1 
"     13 

"     10 

Mar.    4 

236  May    5 

237  "     24 

238  "     27 

2: 1!)  June  11 
240  July  25 


F.  Dunne Timberman. . 

N.  Finni Drill  runner. 

A.  Dotynezuk Laborer 

R.  Doyle Drill  helper. 

W.  Gribben Drill  runner. 


Feb,  25  Hollinger 


Mar.    5 

"     15 

"     15 
May  16 


do 

do 

do 
do 


June  10        do 


13 

20 


241  .'vug.    6  Aug.  19 

242  Sept.   3  Sept.  29 

243  ••     27  Dec.  15 

....  |0ct.l4  Oct.   27 
^44  -,    ,.14 


do 
do 
do 

do 
do 
do 
do 
do 


247 

24  S 

249    '        6 

25(1  July    8 


Hollinger    Gold    Mines, 
Ltd.    . . 
do 


do 

do 
do 

do 

do 
do 
do 

do 
do 
do 
do 
do 


do 

do 

do 
do 

do 

do 
do 
do 

do 
do 
do 
do 
do 


V.  Gosti Trammer. 


245  Feb.  20    Mar.    2  Hudson  Bay 
(GovNganda)  Hudson  Bay  Mines,  Ltd 

246  May  20  Perm'nt  Hudson  Bar 
(Cobalt)  .  do  do 


24  July      3  do  do  do 

June    5      "       5  Kerr  Lake.    Kerr  Lake  Mining  Co.. . 


June  18 
Aug.  23 


do 
do 


251Sept.25   Oct   23  Lawson 


do  do 

do  do 

La   Rose   Mines,   Ltd.. 


252  I  tat.     8 


253 


254 

255 


June  19 


Oct.  28 
Jan.     6 


256  Mar.  Hi 

257  Auk.  21 
25S  Jan.   17 

259  May     1 

260  June    9 

261  Sept.  1 


Mann Mann    Mines,    Ltd. 


Dec.  29  Mclntyre. 


do 


Mclntyre   Porcupine 
Mines,  Ltd 


do 


do 


"       9 
Jan.  28 

McKinley-      McKinley-Darragh- 
Darragh..      Savage  Mines,   Ltd. 
Apl    12  do  do  do 

Sept  2         do  do  do 

Jan.  27  Miller  Lake  Miller  Lake  O'Brien 
O'Brien.  .       Mines 
do 


Woodlefesky. .  .Cage  tender. 
Moses Laborer 


Dubois Drill  runner. 

Desoneau Teamster. . . . 


S.  Skinner Drill  runner. 


Hemmerick.  .  .  Nipper 

Barodine Drill   runner. 

Wilcox Millman 


Krustook Trammer.  . . . 

Ossiuck Trammer.  . .  . 

Marcovitch.  . .  .  Drill  helper. 

Gentile Drill  helper. 

Robibero Drill  runner. 


Shock Trammer. . . . 

Davis Drill  runner. 

Johnson Drill  runner. 

Morash Drill   runner. 


Robar Foreman . 

Kurnicki Trammer. 

Fredic Trammer. 


L.  Bakanerski. . .  Trammer... 

N.  Oraskovitsk. ..  Timberman. 
A.  R.  Edwards...  Electrician.. 
R.  Home Drill  helper. 


N.  Bojco Nipper 

p.  McNamara Drill  runner, 


June  9 
Aug.  9 
Sept.  29 


do 
do 
do 


do 
do 


do 
do 
do 


F.  Fransel Foreman . 

P.  Karulenski Trammer. 


W.  Melville Foreman 

W.  Kermode Drill  runner. 
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\  itionality  of 
Injured. 
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Nature  ami  Cans  dent 


English-speaking. ...  3,8 

Finn 38 

Pole 40 

English-speaking.  .  .  .  28 
English-speaking.  . 


Pole 

Assyrian 

Italian. . 


English-speaking.  .  . . 
English-speaking. . . . 

English-speaking.  .  . . 

English-speaking.  .  . . 

Italian 

English-speaking. . . . 


31 

4:; 

37 

50 

17 

26 

22 

24 
50 


Austrian. 
Russian. 

Pole 

Italian.  .  . 
Italian. . , 


Pole 

English-speaking. . 

Finn 

English-speaking.  . 

English-speaking. . 

Pole 

Austrian 


35 
46 
21 

24 
26 

50 

30 

30 

45 


Russian 28 


Russian 

English-speaking 39 

English-speaking. ...    l'i 

Russian 20 

English-speaking. . .  .    28 


M 

s 


English-speaking. 
Pole 


M 


M 

S 

M 

S 
S 

s 

M 
M 

S 

s 

s 


M 


47  M 
24  S 
35    


M 
S 


45        M 

English-speaking 28        8 

English-speaking....    26    


.  Fell  twenty  feet  and  strained  shoulder  when 
sprague  slipp.  ,1. 

•  Finger    broken    by    being    pinched    between 

rocks. 
Leg  bruised  by  cam  shaft  rolling  on  him. 

•  Eyes    injured    by    picking    into    powder    in 

broken  ore. 

•  Foot    was    crushed    by    falling    rock    while 

scaling. 

•Struck  by  rock  falling  down  shaft. 
Ribs   fractured    by   being   struck    by    falling 
tree. 

Right  arm  broken  by  being  caught  between 

cars. 
Fell  across  support  of  staging  and  broke  rib. 
Fell  from  wagonload  of  wood  and  shoulder 

injured. 
While   carrying   lagging,   slipped   and    broke 

clavicle. 

ipted  to  board  moving  cage. 
Struck  on  eye  by  bar  while  barring  chute. 
Sight   of   one   eye   destroyed    by    whitewash 

under  pressure. 
Finger  crushed  between  car  and  chute. 
Finger  crushed  between  car  and  cage. 
Knee  and  spine  injured  when  cage  dropped. 
Picked     into     detonator     or     dynamite     in 

broken  ore. 

Injured    in    explosion    due    to    drilling    into 

missed  hole. 
Lost    sight    of    both    eyes    through    drilling 

into  cutoff  hole. 
Stunk    by   falling  rock  and  skull   fractured 

while  scaling. 
Received   scalp   wounds   in   fall    from    chain 

ladder. 
Struck  by  rock  while  examining  stope. 
Crushed  by  fall  of  rock  from  hanging  wall. 
Caught  between  shaft  timber  and  cage  and 

leg  bruised. 
He  fell  forty-two  feet  down  shaft  while  try- 
ing   to    prevent    fall    of    loaded    bucket. 

Thigh,  wrist  and  ribs  broken. 
Slipped   on   turn   plate  and  broke  leg  while 

unloading   timber. 
Standing    in    manway    with    hand    on    cage 

guides  when  cage  came  up. 
While   running   ahead    <>f   car,   slipped   and 

wheel    ran   over   foot. 
injured  arm  while  riding  on  rage  with  steel. 
I  [<  ad   bruised   while  scaling. 

Arm  injured  while  tiding  on  cage. 

Wrist    sprained    by   being  jammed  between 

car  and  pipe, 
Hand  blown  off  while  removing  powder  from 

hole. 
Fell   while  scaling  in  shaft. 
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Name  of 
Mine. 


Name  of  Owner. 


Name  of 
Injured. 


Occupation  of 
Injured. 


262  Oct.    30 

Dec.  29 

263  Feb.  20 

May  19 

264  Mar.    1 

Ap'l  10 

26.')  April  2 

May    2 

266    "     23 

O'Brien 
Garson. . . 


do     .. 
do     .. 

Victoria. 


267  June  30 
26s  July  20 

269  Sept.  8 

270  Oct.  20 

271  Nov.  20 

272  Dec.  4 

273  Jam  11 


July  14  Garson 

North  Star. 


Sept.  21 


Dec.  24 


do 

Worthington 


274 

July    1 

27.") 

Sept.  21 

276 

'•     211 

277 

Nov.    3 

27S 

Jan.     5 

27!  I 

Mar.  24 

280 

"     28 

281 

April  5 

282 

••      13 

283 

"     18 

2S4 

"      19 

285 

Aug.    9 

286 

Sept.  29 

North  Star. 

Garson 

Mar,    1  Moose 

Mountain 
do 


Miller      Lake      O'Brien 

Mines    

Mond   Nickel   Co 


Oct.   13 


Nov.  26 

,,     17 
Jan.  21 

Ap'l  23 

••     11 


do 

do 

do 

do 
do 

do 
do 

do 
do 
Moose  Mountain 

Mines,    Ltd 

do  do 


287  Feb.    9 


288  Mar.    4 

r 

Nov.  17 
May  16 


289 

2!  il  i 


Aug.  30 
Nov.  6 
Jan.  30 


Sept.  8 

May  13 

"       2 

An-  24 
Oct.  2H 
Mar.     3 


Dec.  15 
June    1 


291 
2' 12 
293 

294  Sept.  9 

295  Dec.   L5 

296  Jan.   24 


do 
do 

do 

Nipissing. 

do 

do 
do 
do 
do 
do 
do 
do 

Northern 
Customs 
do 

do 

Northern 
Pyrites, 
do 


do 
do 


do 
do 


do  do 

Nipissing  Mining  Co.. 


Oct.    11 

Perma- 
nently 

Incap'ed 
.Mar.    I1  O'Brien 


do 


do 

do 

do 
do 
do 
do 
do 
do 


do 

do 
do 
do 
do 
do 
do 
do 


Northern  Customs 
Concentrator    . . 
do  do 


do 


do 


Northern   Pyrites  Co. 
do  do 

do  do 

M.    J.    O'Brien 


2!  »7 
298 

2' i'.  i 
300 

301 

302 


.Inly  7 
An-.  2-") 
Dec.    9 

May     8 

Aug.  26 
May     1 


Oct.   10,     do       

.Ian.    13      do 
Feb.    9  Penn- 

Canadian 
Juiy  :;n         do 


do 
do 


sn.t.:;ii 
Dec  26 
May    111 

Sept.   6 


do 

do 

Peterson 

Lake . . 

do 

May  12  Right  of 
Way. . , 


Penn-Canadlan  Mines, 
do  do 

do  do 

do  do 


Philion Drill  runner. 

Uhlanioy Trammer 


Chis Trammer 

Tall Drill  helper. . 

Matson Drill  runner.  . 


Drummcnd. 
Chauric 


Silampi. . 
Barcouch. 


Machinist 

Drill  runner. 

Drill  runner. 
Drill  runner. 

Drill  helper. 


Ojreck 

Capink Trammer. 

Farak Hoistman. 

Sturgeon Millman. . 


Alvano Drill  runner. . 

Carlo Trammer 


Baruyne Trammer. 

Gaspari Millman. . 


J.  Trottier Laborer. 


Bellanger Drill  runner. 

Hammond Millman 

Ayotte Pumpman 

Majdam Trammer 

Koloski Drill  helper.  . 

McGregor Mill  foreman. 

Vellonois Trammer 


Bennett Millman. 

Capitano Laborer. 


E.  Boyce Carpenter. 


Wilson Drill  runner.. 

Fedyszyn Trammer 

Kaartinen Drill  helper. . 

I 
Smith Drill  helper.. 


R.  Goldsworthy. 
M.  Dolyrunick. . 


Drill  helper. 
Cage  tender. 


T.   Osborne    Drill-runner 

iF.  Babaneo    Drill-runner 

W.  Janes   Machinist     . 

A.   Haapala   Trammer 


Potorson     Lako     Silver  H.   Wilcox    Drill-runner 

Cobalt  Mining  Co.  ...  J.  McGuire    Foreman    . . 

Right  of  Way  Mines  Co.'a.    Agmoinin    . . .  iDrill-runner 
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Nationality  of 
Injured. 


3 


.1  a 

-  ■ 

i  - 


English-speaking 
Pole 


Pole. 

Finn. 
Finn. 


English-speaking. . . . 
Finn 


Finn. 
Pole. 


Roumanian. 
Pole 


English-speaking. 


Finn. . 
Italian. 


Pole... 
Italian. 


English-speaking. . 

English-speaking.  . 
English-speaking. . 
English-speaking.  . 

Austrian 

Russian 

English-speaking. . 
Italian 


English-speaking. 
Italian 


English-speaking. 


English-speaking. 
Pole 


Finn. 


English-speaking. 

English-speaking . 
Austrian 

English-speaking 

Italian     

English-speaking 


English-speaking  . 
English-speaking  . 
Italian     


30 


■i.\ 


22 

•i:\ 

r.\ 
25 
39 


S 

M 

S 
S 


S 
M 


M 
S 
M 
S 
s 
M 


M 


22 


21 


S 
M 
M 


r    - 
—   -l 


^   B 


Nature  and  Cause  of  Accident. 


Finger  injured  while  moving  drill. 
Struck   by   flying  rock   when  another   work- 
man drilled  into  missed  hole. 
Right  leg  broken,  due  to  cage  falling  a  few 
feet. 

1      Slipped  and  fell  twenty-five  feet  when  tight- 
ening up  jack  screw. 

1      Forearm     broken     by     rock     falling     from 

rock  pentice. 
1      Ribs  broken  by  fall  when  pipe-tongs  broke. 

1      Skull  fractured  by  fall  of  small  piece  of  ore 

in  west  pit. 

Premature  explosion,  due  to  untamped  hole^ 

Bruised    from    fall    when    staging    in    shaft 

broke. 
Head  cut  while  scaling. 
Leg   broken   by   piece   of   ore   rolling   down 

pile. 
Held  lighted  cigarette  to  end  of  detonator. 
Arm   crushed   while   applying   belt   dressing 
to  conveyor  belt. 

Leg  broken;   fell  from  bench  in  glory  hole. 

1      Knee  torn  by  rock  loosened  by  driller  above 

him. 

1      Rib  broken  by  rock  from  chute. 

Finger  amputated  by  being  caught  by  scoop 

of  tube  mill. 
Foot   injured   by   rock   from   chute   in   rock 

house. 
Toe  bruised  by  falling  rock. 
Solution  in  high  grade  mill  splashed  in  eye. 

Leg  broken  when  cage  dropped. 

1      Foot  bruised  by  car. 

1      Foot  crushed  by  rock. 

Thumb  crushed  at  tube  mill. 
1     !Foot  crushed  while  dumping  car. 


1 


1      Burned  by  splash  of  zinc. 
1      Head    cut    by    being    struck    by    handle    of 
winch. 

affold    collapsed;    fell    fourteen    feet    and 
landed  on  stump. 

1       Two  ribs  broken  by  fall  of  hammer  drill. 

Hand  caught  between   sheave  and  cable  at 

terminal. 
Struck  by  fall  of  ore  in  stope,  back  broken. 


Fell  from  staging  in  stope  and  fractured  two 

ribs. 
Collar-bone  broken  by  piece  of  falling  rock. 


1      Back  Injured  when  cage  dropped. 


While   Bledglng  rock  piece   flow   in   his  eye. 
Hand  caught  between  drill  and  hack  of  drift. 
Foil   against    wall   and   injured   log. 
Ploco  of  rock  foil,  injuring  hoad  and  shoulder. 
While  slodcing  rook  ploco  cut  hand. 

Rail  foil  on  foot,  bruising  same 


1      Foot  Injured  by  rock  whilo  scaling. 
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Table  of  Non  =  Fatal  Accidents 


o 


>. 

•_  r 

-  z 

:-_ 

-  > 

—  •-. 

-  a 

-    13 

-< 

Q« 

Name  of 

Mine. 


Name  of  Owner. 


Name  of 
Injured. 


Occupation  of 
Injured. 


303|May  16 

304  Jan.  30 

305  Feb.     6 

306  June  16 

307  Aug.    4 

308  May     1 

309  "     19 

310  June  12 

311  July   11 

312  Sept.  20 

313  June  21 

314  Sept.  25 


26  Rigbt  of 

Way 

Mar.  24  Temiskani- 

ing 

do 

do 

6  Tough- 

Oakes. . . 
..  Trethewey. 


May 


Peb.  18 
July  2 
Sept 


Right  of  Way  Mines  Co.  J.   Consol    Trammer    . . 

Temiskaming       Mining 

Co D.  McDougall   . . .  Timberman 

do  do  J.  Smuk Nipper     .... 

do  do  D.  Mclnnis Drill-runner 


Tough-Oakes  Gold  Mines  P.    Sampson 
Trethewey     Silver     Co- 
balt Mine,  Ltd H 


Drill-runner 


do 

June  28  do 
July  31  do 
Oct.  25  do 
U.  S.  Cobalt 

Mine. 
Oct.  25  York 

Ontario.  . 


do  do 

do  do 

do  do 

United     States     Cobalt 

Mining  Co 

York      Ontario      Silver 
Mines,  Ltd 


Lewis    Drill-runner 

N.  Thopolnitski   .  Trammer    . . 

J.   Gondman    Millman     . . 

J.   Guinta    Trammer    . . 

G.    Dunn    Timberman 

T.  Robyk   Trammer    . . 

O.   Julio    Drill-runner 
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in  or  about  Mines,   191.}.— Continued. 


Nationality  of 
Injured. 


«3,        ®  £     -=  2 


Nature  and  Cause  of  Accident. 


Italian    :;i 


English-speaking  ...  

Austrian     30 

English-speaking  ...  :,u 

t 

English-speaking  ...  34 

English-speaking  . . .  25 

Austrian     :;n 

English-speaking  .  .  .  25 

Pole   

English-speaking  ...  20 


Pole   37 

Englisn-cpeaking  ...    26 


Rock  fell  while  loading  car.  injuring  foot. 

Rock  fell  from  chute  and  broke  toe. 
Tripped  over  Bprague  and   fell   down  stope. 
Fell  from  Btaglng  due  to  Bpra(  way. 

Foil  from  ladder  while  lowering  stull. 
Used   carbide   drum    tor   carrying   water,  ex- 
plosion burnt 
Fingers  crushed  while  dumping  car. 
Foot  bruised  when  pulley  fell. 
Toe  fractured  by  rock  falling  from  car. 
Skull  fractured  when  timber  slipped. 

Arm  broken  when  hose  blew  off. 

Picked    i»ito    detonator    or    small    piece    of 
powder. 
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Accidents  at  Metallurgical  Works. 

The  metallurgical  works  which  come  under  the  Mining  Act  of  Ontario  include 
blast  furnaces,  copper-nickel  smelters  and  converter  plants,  silver  smelters  and  acid 
plants.  At  these  works  during  1913  eleven  fatal  accidents  occurred,  causing  the  death 
of  eleven  workmen,  compared  with  ten  fatalities  in  1912.  Five  of  these  fatalities 
occurred  at  blast  furnaces,  five  at  copper-nickel  smelters  and  converter  plants,  one  at 
acid  works.  There  were  no  fatalities  at  the  silver  smelters.  Ten  occurred  during  the 
first  six  months  of  the  year  and  one  during  the  latter  half. 

At  the  blast  furnaces  one  fatality  during  the  year  was  due  to  gas,  compared  with 
five  during  1912.  Nearly  all  the  blast  furnaces  are  now  equipped  with  pulmotors,  and 
it  is  hoped  that  the  use  of  this  apparatus  at  such  works  will  decrease  the  gassing 
fatalities. 

Of  the  five  fatalities  which  occurred  at  copper-nickel  smelters  during  the  year, 
four  were  accidents  in  connection  with  transportation  operations  in  the  yards.  Owing 
to  the  noise,  the  short  hauls,  the  backing  in  and  out  of  buildings,  and  the  escaping 
steam,  especially  during  the  winter  months,  this  work  is  particularly  dangerous. 

In  addition  to  the  fatalities,  201  serious  accidents  occurred  at  metallurgical  works 
as  compared  with  122  during  1912. 

On  February  10th,  an  Italian  brakeman  was  injured  on  the  charge  floor  at  the 
smelter  of  the  Canadian  Copper  Company,  when  one  of  a  train  of  eight  cars  left  the 
rails.  He  was  crushed  about  the  hips,  and  died  the  next  day.  He  was  riding  between 
the  cars  contrary  to  the  orders  of  the  Company. 

On  February  8th  an  Italian  laborer  in  the  smelter  yards  of  this  Company  slipped 
and  struck  his  head  against  the  side  of  a  coal  car.  He  continued  work  until  February 
18th,  but  died  February  20th.  A  post-mortem  showed  a  clot  of  blood  on  the  left  side 
of  the  brain  and  that  the  part  of  the  skull  where  the  blow  was  received  was  only  1-16 
inch  in  thickness. 

On  February  20th  an  Italian  track  laborer  was  struck  by  a  train  backing  out  of  the 
converter  building  of  the  Canadian  Copper  Company.  He  had  just  thrown  a  switch  for 
a  slag  train  and  stepped  back  when  he  was  struck  by  the  other  train  and  killed. 

On  April  3rd  an  English  brakeman  was  killed  in  the  smelter  yards  of  the  same 
company.  He  was  riding  on  the  foot-board  of  the  tender,  fell  between  the  locomotive 
and  the  tender,  and  was  dragged  150  feet  before  he  was  noticed. 

On  April  28th,  a  Polish  baleman  was  killed  by  being  splashed  with  hot  matte 
when  a  link  in  the  bale  of  a  crane  carrying  a  ladle  of  matte  broke.  This  break  was  due 
to  a  defective  weld  which  could  not  be  detected  by  an  exterior  examination. 

On  March  18th  an  Austrian  laborer  was  found  gassed  in  the  salt  room  of  the  blast 
furnace  of  the  Algoma  Steel  Corporation.  The  doctor  who  made  the  post-mortem  ex- 
amination stated  that  death  was  due  to  suffocation  following  a  hemorrhage  in  the  walls 
of  the  stomach.     The  body  showed  flushing  indicative  of  oarbon-monoxide  poisoning. 

On  May  21st,  T.  J.  Brewster,  aged  17,  a  fireman  on  a  crane  in  the  yards  of  the  Can- 
ada Iron  Corporation,  was  crushed  to  death  between  the  platform  and  moving  frame 
of  the  hoist.  The  jury  in  the  verdict  recommended  that  persons  of  more  mature  years 
be  employed  for  such  work. 
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On  February  6th  a  negro  furnace  keeper  was  kilkd  at  the  blast  furnace  ol 
ada  Iron  Corporation,  while  helping  to  pull  a  mud  gun  which  was  frozen  In  the  notch 
of  No.  2  furnace.    The  nozzle  was  suddenly  released,  and  the  bar  which  he  was  holding 
struck  him  on  the  temple. 

On  May  10th,  an  electrician  was  killed  at  the  blast  furnace  of  The  Steel  Company 
of  Canada  while  replacing  a  dead  light  on  a  220-volt  line.  He  was  standing  on  a  lad- 
der, and  probably  received  a  shock  which  caused  him  to  fall  a  distance  of  12  feet, 
crushing  his  skull  against  the  brick  floor. 

On  November  14th,  an  oiler  in  the  engine  room  of  the  Canada  Furnace  Company 
was  killed  when  the  exhaust  chamber  of  a  steam  turbine  blew  out.     He  had  ncgl 
to  open  the  exhaust  before  starting  up  the  machine. 


On  June  5th  a  laborer  employed  in  the  salt  cake  mill  of  the  Nichols  Chemical 
Company,  Sulphide,  was  killed  by  being  caught  in  a  pulley  belt.  How  the  ace'dent 
happened  could  not  be  explained  at  the  inquest. 

The  occupation  and  nationality  of  the  men  who  were  killed  are  shown  in  the  fol- 
lowing table: — 


Occupation. 

English 
speaking. 

Italian. 

Pole, 

Austrian. 

Total. 

Laborer  

2 
1 

1 

:; 

2 

1 



Total 

(5 

3 

1 

1 

11 

The  ages  of  the  men  killed  at  metallurgical  works  were  as  follows:  — 


17-20       21-45         26-30 


31-35  36-40 


41-4.') 


51-55         Total. 


11 
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Cause  and  Place  of  Fatalities. 

Blast  Furnaces: —  1912.  1913 

Asphyxiation  from  furnace  gas   4  i 

Breaking   of   scaffold    1  o 

Electrocution   1  i 

Lining  of   furnace   falling    1  o 

Crushed  between   crane  platforms _  o  1 

Struck  by  bar  of  mud  gun  0  1 

Struck  by  broken  machinery    0  1 


Copper-Nickel  Smelters  and  Converter  Plants:   — 

Struck   by   train    1  3 

Crushed    by    rabbles    1  0 

Struck  by   falling   plank l  o 

Fell  and  struck  head 0  1 

Burned  by  spilled  matte   0  1 

3  5 
Acid  Plant:  — 

Caught  in  machinery   0  1 

0  1 


Total 10        11 

Causes  of  Non-Fatal  Accidents  at  Metallurgical  Works 

The  following  schedule  shows  the  causes  of  the  non-fatal  accidents  in  1913,  at  the 
metallurgical  works,  and  the  number  injured:  — 

Burned    40 

Falling    objects    33 

Falling   from   elevated   places    22 

Slipped  and  fell    19 

Caught    by    machinery    16 

Injured    by   cars    16 

Crushed  between  two  objects   13 

Cut  by  slag,  matte,  etc 10 

Struck  by  hammer 7 

Foreign  substance  In  eye  5 

Miscellaneous   20 

Total 201 
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In  the  Subjoined  Table  is  Given  the   Occupation    and  Nationality    of  the   Wen 
Injured  in   Metallurgical    Works. 


i  tecupation. 

speaking. 
Italian, 

C 
o 
- 

a 

a 

r 
< 

2           ■ 

"3 

= 
S 
o 
- 

3 

© 

11 

2 

37 

4 

5 

,       1       ,o. 

4 
1 
1 

6 

1 
l 

6 

2 

15 

Repair  man    

Furnace  keeper 

1          :. 

1 
11 

1 

Pipe  Fitter   

4 

1 
3 

l. 

2 
8 

a 

2 

Furnace  Helper   

3         '> 

3 

Furnace  Blower 

2 
2 
5 

Millwright 

•-> 

.^ 

Tapper 

1      

2      1       

4 

1 

1 
4 

1 
1 

2 

6 

1 

1 

4 
1 
1 

1 

1 

6 

1 

1 

Tuvere  Puncher 

3 

3 

Teamster 

1 

1 

1 

1 

Electrician 

1 

1 

...... 

1 

Totals 

55         77 

10                5                                 1 

1 

201 

The  ages  of  the  injured  men  were  as  follows: 


17  to  20  21  to  25  26  tu  30  31   to  35  36  to  40 


41  to  45  46  to  50 


51-60 


Unknown,        Total, 


48 


32 


21 


201 
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Table  of  Fatal  Accidents; at 

53 

Date 
1913. 

Name  of  Works. 

Name  of  Owner. 

Name  of 
Deceased. 

Occupation  of 
Deceased. 

1 

2 
3 
4 
5 
6 

March  18  . 
Feb.  10... 

"       8... 

"     21... 
April  3. .. 

"    28... 

Blast  Furnace. 
Smelter  Yard   . 

do 

do 

do 

Algoma  Steel  Co. . . . 

Canadian  Copper  Co. 
do                do 
do                do 
do                do 
do                do 

John  Volumick  .Laborer 

Chas.  Hough.  . . .  Brakeman 

Mike  Buchowski  Bale  man 

7 

Nov.  14... 

Power  Plant  . . 

Canadian  Furnace  Co. 

J.  H.  Bruce [Mechanic 

8 

Feb.    6... 

Blast  Furnace 

Canada  Iron  Corp'n. .  Robt.  Connolly.  .Furnace  keeper. 

9 
10 
11 

May  21... 
June    5 . . . 
May  10... 

Smelter  Yard. . 
Acid  Works... 
Blast  Furnace. 

do                do 
Nichols  Chemical  Co. 
Steel  Co.  of  Canada.. 

Thos.  J.  Brewscer  Fireman 

Louis  Lavallee. .  Foreman 
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Metallurgical  Works,  1913. 


Nationality  of 
Deceased. 


Pole 32 

Italian 27 

Italian 27 

Italian ."i 


English-speaking . 
Austrian. 


English-speaking. 
Negro 


27 
30 

33 

42 


English-speaking.  17 
English-speaking.  :;:, 
Engiish-speaking.  !     50 

Total 


S 

s 
M 
M 
S 
S 

M 

M 

S 
M 
M 


1 
1 

1 
1 
1 
1 

1 

1 

1 
1 
1 

11 


T3 

>- 

§ 

0 

0 

Age. 

— 

> 

,|B 

< 

Nature  and  Cause  of  Accident. 


Asphyxiated  in  salt  room. 

Injured  while  shunting  cars. 

Fell  and  struck  head  against  rail;  died  Feb.  20. 

Stepped  on  track  ahead  of  shunting  engine. 

Fell  from  tender  under  wheels  of  locomotive. 

Burned  by  spilled  matte,  when  link  holding  ladle 

broke. 
Head  of  exhaust  chamber  steam  turbine  generator 

blew  out. 
Struck  on  head  by  bar,  when  mud  gun  suddenly 

released. 
Crushed  between  crane  platforms. 
Clothing  caught  in  shafting. 
Electrocuted  while  repairing  lamp. 
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Table  of  Non=Fatal  Accidents 


2 

3 

4 

5 

6 

7 

8 

9 

.10 

111 

12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

'28 
29 
30 
31 
32 
33 
34 
35 

36 
37 
38 
39 
40 
41 
42 
43 
44 
4:. 
46 
47 
48 

49 
50 

51 
52 
53 
54 


Name  of 
Works. 


Name  of  Owner. 


Name  of 
Injured. 


Occupation  of 
Injured. 


Jan.  10    Feb.  21  Blast  Furnace 


Feb. 
Feb. 


"  6 
"  16 
"  23 
Mar.  8 
"  9 
"     10 

"  10 

"  22 

"  24 

"  26 

April  2 

"  12 

"  29 

May  5 

"  12 

"  17 

June  3 

"  6 

"  14 

««  20 

"  29 

"     29 

July  12 

"     22 

"     25 

'•     27 

Aug.  27 

Sept.  5 


Jan.  21 

Feb.  10 

"  10 

"  14 

"  16 

"  16 

Mar.  1 


Algoma  Steel  Cor- 
poration  Gutano  Stocco.  . . .  Laborer. 


Mar.  20 
"  26 
"     18 

"  19 
April  3 
"  4 
"  14 
"     14 


May 


June  13 
"  15 
"  21 
"     28 

July  14 


Aug. 


14 

20 

2 

4 

"     17 

Oct    30 

"       6 

Sept.  29 


Oct. 

Dec. 
Oct. 


"  18 

"  23 

Oct.  4 

"  9 

"  21 

,,  vj 

Nov.  11    Nov 

"     19 

••  30 
Dec.     9 

"     13 

'•  21 
Jan.     7 


Jan. 
Dec 


2 
15 
29 
30 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 

do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 

do 
do 
do 
do 
do 
do 
do 
do 

do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


Jan.  20  Smelter. 


Feb.  26 
Jan.  2<> 

"     24 

Feb,    3 1 

■•      L3 

"      24 


do 
do 

do 
do 
do 
do 


do 
do 
do 

do 
do 
do 
do 
do 
do 
do 
do 

do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 

do 
do 
do 
do 
do 
do 
do 
do 

do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 

do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 

do 
do 
do 
do 
do 
do 
do 
do 

do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


Canadian  Copper 
Co... 
do      do 
do      do 


do 
do 
do 
do 


do 
do 
do 
do 


G.  Marsino Laborer .... 

R.  Primo Laborer .... 

Wm.  Coatby Foreman... 

P.   Sacripanti Laborer 

V.  Grabowski Laborer 

G.  Pasianita Laborer 

M.  Butkovic Laborer 

S.  Paluck [Laborer 

J.   Maslyk Laborer 

Frank  Kolic (Laborer.  . . . 

Gordon  Wilson. ..  Repair  man. 


M.  Atkinson. . 
Joseph  Fis. . . . 

S.  Soda 

J.  Jasansky.  .  . 

T.  E.  Bell 

S.  Walicki 

S.  Gawant 

Peter  Korah.  . 
J.  Wornort . . . 
Henry  Knox.  . 

M.  Longo 

R.  Bolechione. 

Kelly  Ely 

G.  Pasianito.  . 
Yam  Birloska. 


Stove  tender. 

Keeper 

Laborer 

Keeper 

Mechanic. . . . 

Keeper 

Helper 

Helper 

Laborer , 

Pipe  fitter 

Water  tender. 

Laborer 

Pipe  fitter.  . . . 

Laborer 

Helper 


Joe  Pettenuso ....  I  Fireman 

Ed.  Lawler Pipe  fitter. . . . 

Herb.  Hamilton. .  Water  tender. 

Paul  Rsepa iLaborer 

P.  Sacripanti Pourer 

W.  Sczesny Helper 

Kelly  Ely Pipe  fitter 

A.  Golassi Laborer 


G.   Luni Laborer. . . 

G.  Colabianchi. . .  Keeper 

D.  Nigus Laborer. . . 

R.   Errington Laborer . . . 

P.  Sabatino Pourer 

A.  Digasparo Foreman. . 

S.  Sniezek Keeper 

B.  Sacrapenti jPourer 

R.  Zorzi Laborer. . . 

Ed.  Lawler Blower 

.las.  Nicholson...  Millwright. 
J.  Jasensky Keeper 


Laborer. . 
Laborer. . 
H.   Jackson Engineer. 


P.  Elspidia. 
J.   Latasky. 


W.   Todman Fitter.  .  , 

F.  Seneridye Laborer. 

T.  Emilio Tapper. 

T.  Pietro Laborer. 
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at  Metallurgical  Works,  1913. 


Nationality  of 
Injured. 


to 

"SI 

-     • 

■_  ~ 

■-  - 

5  S 

fa 

E  g 

eS  , 

9-S 

-■   ~ 

fe i.S 

Nature  and  Cause  of  Accident. 


Pole. 


Italian 

Italian 

English-speaking. .  . . 

Italian 

Italian 

Italian 

Austrian 

Italian 

Pole 

Pole 

English-speaking 

English-speaking. . . . 

Pole 

Pole 

Pole 

English-speaking. .  . . 

Pole 

Pole 

Austrian 

Pole 

English-speaking. . . . 

Italian 

Italian 

English-speaking 

Italian 

Pole 


Italian 

English-speaking . 
English-speaking . 

Pole 

Italian 

Pole 

English-speaking. 
Italian 


Italian 

Italian 

Italian 

English-speaking. . . . 

Italian 

Italian 

Pole 

Italian 

Italian 

English-speaking 

English-speaking 

Pole 


26 
38 

:;i 
55 

40 

19 
29 
30 

32 

10 

32 

Italian ...  .'.\  46 


Italian 

Pole 

English-speaking. 


English-speaking. 

Polo 

Italian. 


S 
S 
M 
M 

S 

s 
S 


M 

S 

s 

M 
S 
M 

S 
S 
M 

S 

s 
s 
s 

M 
M 

S 

S 
M 
S 
M 

S 

s 

M 

S 

M 

S 
S 

s 
s 

M 

M 
S 
M 
M 
M 
M 

8 

- 
M 

S 

s 

M 
M 


Bucket   of   scrap   swung  around   and   struck    foot, 

breaking  toe. 
Struck  on  head  by  falling  bar. 
Slipped  and  fell  between  two  cars,  bruising  neck. 
Slipped  into  hole  and  sprained  ankle. 
Iron  in  mould  exploded  and  burned  hand. 
Eye  burned  while  pulling  bar  out  of  iron  notch. 
Particle  of  cinder  blown  in  eye. 
Splash  from  iron  struck  him  in  eye. 
F<?11  from  platform  and  broke  collar-bone. 
Fell  and  cut  eye. 

Iron  splashed  and  burned  neck  when  lifting  gate. 
Jack  screw  broke  and  cylinder  fell  on  him,  cutting 

lip. 
Bar  slipped  and  struck  him  in  stomach. 
Hand  burned  by  hot  iron. 
Cut  finger  on  wheelbarrow. 
Collar  on  cooler  broke,  crushing  finger. 
Weight  fell  on  finger,  breaking  it. 
Leg  burned  while  tapping  furnace. 
Finger  cut  by  sheet  iron. 
Wrenched  shoulder  while  drilling  iron  notch. 
Foot  bruised  by  piece  of  cinder  dropped  from  crane. 
Finger  jammed  while  repairing  pump. 
Foot  scalded  while  blowing  out  boiler  tubes. 
Piece  of  scrap  fell  off  barrow  on  foot. 
Balance  weight  fell  on  foot. 
Lever  fell  on  foot,  bruising  same. 
Right   :>.rm   and   side   burned;    iron   blew   out    of 

notch. 
Struck  by  piece  of  scrap  and  ankle  sprained. 
Hand  cut  while  changing  tuyere. 
Fell  from  bussel  pipe  while  gassed. 
Foot  bruised  by  chain  falling  on  it. 
Burned  on  back  and  hips  by  splashed  iron. 
Forearm  burned  by  falling  penstock. 
Fell  from  platform  and  cut  skull. 
Furnace  slipped   and   hot  stock  burned  head  and 

hand. 
Foot  burned  while  cleaning  out  hearth. 
Badly  burned  while  drilling  out  iron  notch. 
Furnace  slipped  and  splashed  metal  in  face. 
Slipped  from  gangway  and  sprained  ankle. 
Eye  burned  by  spark  of  hot  metal. 
Hand  crushed  between  cars. 
Eye  Injured  by  spark  of  iron. 
Metal  splashed  on  foot. 
Fell  from  car  and  sprained  wrist. 
Puller  slipped  and  injured  head, 
Head  injured  by  falling  wedge 
Foot   burned   while  drilling  OUt    notch. 

Fell  from  gangway  and  injured  Bide. 
Foot  jammed  between  motor  and  rail. 
Leg  sprained  by  jumping  from  cab  to  escape 

Blag. 
Fell  into  elevator  pit  and   Injured  leg. 
Slipped  on   Ice  and   cut   hand. 
Burned  through  leakage  from  tuj 
Pi  ii  on  Ice  and  Injured  ankle. 
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CK 

Xanie  of 
Works. 


Name   of  Owner. 


Xanie  of 
Injured. 


55 

56 

57 

58 
59 
60 

61 

62 

63 

64 
65 

66 

67 
68 
69 

70 

71 

n 

-,:, 
74 
7r, 

76 

77 
78 
7!, 
80 

8] 
82 

83 
84 
85 
86 

N7 


Jan. 

23 

1 ' 

29 
30 

Feb, 

3 
3 

4 

" 

6 

Feb.     3  Smelter. 


11 


"  11 

"  12 

"  15 

"  17 

"  18 

"  21 

"  26 

"  26 

"  27 

"  28 

Mar.  1 

"  5 

' '  5 


"     17| 

"        18: 

"  12 
"  12 
"     12 

June  23 

May  12 

Feb,  24 

Mar.  12 
"  24 
"     31 

"       2 

"     10 

Ap'l  14 

Mar,  6 
"     28 

"     11 

"     13 

Ap'l  21 

Mar.  18 

25 

"  16 
"  24 
"  31  i 
"     31 


April  2 
May   14 

Ap'l  14 

"       1 

"       7 

Mar.  29 

Ap'l   14 


..     24 

July    9 
Aj>'i  15 


do 
do 

do 
do 
do 

do 

do 

do 

do 
do 
do 

do 
do 
do 

do 
do 

do 
do 
do 
do 

do 
do 
do 
do 
do 

do 
do 

do 
do 
do 
do 
do 


"  14  Mar.  Ill  do 

'  '  25  Ap'l     3  do 

"  28  ••      14  do 

Ap'l  3  '•     21  do 


do 

do 
do 


Occupation  of 
Injured. 


"     28       do      

.May     2        do        

Ap'l  L>:i  Crushing  plant. 

May     1  Smelter 

Oct.     1   Roast  yard 


Canadian  Copper 

Co 

do  do 

do  do 


do 

do 
do 
do 

do 
do 
do 


E.    Johnston Fitter. . . 

P.    Luigi Mason... 

W.  Light Engineer 


do  do     B.  Enrico Laborer. 

do  do      G.  Davidson Laborer. 

do  do     Z.  Guiseppe Laborer. 


do  do     J-  B.  Wylie Lineman.. 

do  do     G.  Cassidy Brakeman. 


do     M.  Diku Laborer 


do     S.   Sarcangello. . .  Laborer. 

do     F.  Luigi Laborer. 

do     F.  Switch Foreman . 


do      C.  Metro Brakeman . 

do      F.  Ludivina Laborer... 

do      D.  Paterina Laborer... 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

C.  Eugenio Laborer. 

C.  Grossatto Laborer. 


B.  Antonio Laborer... 

J.  Pytyle Laborer. . . 

J.  Boiullia Motorman. 

P.  Twanscbak...   Laborer... 


J.  Koreski Laborer. 

P.  Rogass Laborer. 

T.  Vittorio Laborer. 

G.  Liugraine Laborer. 

M.  Oskrowske. .  .  .  Laborer. 

C.    Anselo Laborer. 

C.  Luigi Laborer. 

N.   Laurie Fitter. . . 

G.  Miller 

W.   Boyd 

L.  Bacowski.  . 
J.  Oksalo. . .  . 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

D.  Finn.  . . 
T.  Antonio. 
G.  Hudson. 
M.   Enrico. 


R.  Calomini Fitter.... 

D.  Angelo Laborer.  . 

A.  Wnulff Skimmer. 


Brakeman. 
Foreman. . 
Carpenter. 
Fitter 


Tapper 

Laborer. . . . 
Blacksmith. 

Laborer. . .  . 


T.  Edyvear Fitter. ., 

J.  Robertson Helper.. 

G.  Bojuk Laborer. 

P.    Dykonicki.  .  .  .   Laborer. 
J.  Papaluka Laborer. 
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Nationality  of 
Injured. 

< 

Si 

■E-S 

-3 

Number 
injured. 

Nature  and  cause  of  accident. 

English-speaking.  . . 

30 
27 
23 

27 
19 
25 

29 

30 

39 

24 
32 
33 

19 
23 

28 

42 
27 

56 
37 
36 
27 

37 
23 
35 
19 
22 

31 
31 

26 
IS 
49 
32 
37 

37 
26 
31 
32 

28 
29 
26 

28 

21 
T. 

S 

s 
s 

s 
s 
s 

s 

M 

M 

S 
S 
M 

S 

s 
s 

M 

S 

s 

M 

s 
s 

s 
s 
s 
s 
s 

s 

s 
M 

M 

M 

S 
M 
S 

S 

M 
M 

S 

S 

s 
s 

1 

1 
*■ 

1 

1 

Hand  drawn  into  drill  and  fingers  injured. 

While  carrying  plank  fell  and  sprained  back. 

Cut  wrist  on  glass  while  washing  cab  win- 
dows. 

Struck  by  timber  while  loading  car. 

Eye  burned  by  explosion  of  matte. 

Piece  of  timber  fell  on  foot  while  loading 
boiler. 

Fell  from  top  of  pole  to  ground,  due  to  re- 
ceiving shock. 

While  getting  down  from  tender  of  locomo- 
tive slipped  and  fell  between  tender  and 
ear  and  leg  amputated. 

Piece  of  matte  he  was  carrying  fell  on  his 
foot. 

Piece  of  slag  shell  from  pot  rolled  on  foot. 

Fell  out  of  car  and  injured  back. 

English-speaking.  . . . 

i 

English-speaking.  . . . 

• 
English-speaking.   .. 

English-speaking.  .. 
Pole 

English-speaking.  .. 

Pole 

Italian 

Fell  from  car  as  it  was  being  shunted  and 

injured  hip  and  head. 
Struck  by  locomotive  and  legs  bruised. 
Fell  on  ice  and  bruised  arm. 

Italian 

Foot    caught    between  brakebeam    and    car 

truck. 
Fell  and  sprained  wrist. 

Italian 

Matte  exploded  as  it  was  being  poured  and 

Italian 

foot  burned. 
Sprained  back  while  putting  car  on  track. 
Foot  burned  while  pouring  ladle  of  matte. 
Motor  collided  with  car  and  hand  cut. 

Pole 

Hand  caught  in  chain  of  coal  belt  and  thumb 

cut. 
Hand  injured  by  slag  pot. 

Pole 

Foot  burned  by  slag. 

1   came  off  hammer  and  struck  his  side. 
Hand  injured  by  piece  of  coke  falling  on  it. 

Head  burned  by    explosion    while    breaking 

skull. 
Foot  bruised  by  iron  plate  falling  on  it. 

Foot  bruised  bv  pipe  falling  on   if. 

Finger  jammed  between  plates. 

English-speaking.  .. 
English-speaking.  . . 
Pole 

Leg  jammed  between  motor  and  car. 
Slipped  and  sprained  ankle. 
Slipped  and  sprained  ankle. 

Finn 

Finger  amputated  by  being  caught  between 

Finn 

Knsjlish-speaking. . . 

ir  and  side  of  furnace. 
Heel  burned  by  matte  while  tapping  Furnace 
Explosion  occurred  while  shelling  Blag  pot 

:  S'cale  of  hot  iron  struck  hand. 
While  unloading  steel  chute  from  ear  it  slip- 

English-speaking. . . 

English-speaking.  . . 
English-speaking.  .. 

ped  and  struck  him. 
Fingers  jammed  while  connecting  pipe  line 
Slipped  on  Ice  and  Injured  hip. 
Fell    through    Bklmming    hole    In    coi 

floor. 
Eyes  injured  by  dust  from  Furnace  valve. 
Finger  jammed  by  boiler  plate. 
F<  ]]  from  car. 

Pole 

Pole 

.    23 
26 

Fing<  re  Injured  In  scars  of  sia^r  pot. 

Struck  by  ties  and   leg  broken   when  engine 
struck  car. 

S    B.M. 
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Name  of 
Works. 


Name   of  Owner. 


Xame  of 
Injured. 


Occupation  of 
Injured. 


Km 

101 
102 

in:; 

104 
in:. 
106 
HIT 
L08 
109 
110 
111 

112 

113 
114 
115 
116 
117 

118 
119 
120 
121 

122 
123 
124 

125 

126 

127 
128 
129 
130 

i:;i 

132 

133 
134 
135 
136 
137 
138 
139 

140 
141 
142 
143 
144 
L45 
146 
147 
14S 
149 
L50 
151 
152 


Ap'l  24    May    8 


May    3 
"       3 


June    4 
July    7 

May  10 


Smelter Canadian  Copper 

Company P.   Eugenio Laborer. 

do      do  do  J.  Boweis Laborer. 

Crushing  plant.  do  do  G.  Giovanni Laborer. 


12 
26 

3  12 

4  June  2 
4  May  22 
6  "  14 
6  "     19 

10  "     17 

13  June  13 

15  ' '       2 

15  "     16 

16  May  23 

17  June  26 
2(1  "       2 


"  26  Dec.  2 
' '  29  June  23 
June  2  "10 
, ,  r  Perm'ly 
0  Disabled 
"  Q\  Aug.  11 
"     10    June  18 


12 
13 
16 
16 
18 


"  21    July  7 

"  21    Aug,  18 

"  25 

' '  25   July  14 

' '  26   Aug.  6 

' '  z8   July  15 

July  2      "  17 


Stockyard. 


Smelter, 

do  . 

do  . 

do  . 

do  . 

do  . 

do  . 

do  . 

do  . 

do  . 

do  . 

do  . 

do  . 

do  . 


do 
do 
do 
do 


Crushing  plant 

Smelter 

do      


do 


do  

do  

do  

do  

do  

do  

Crushing  plant 


4  •  '      12 

4  "      15 

5  •  '     28 
8  "     ^0 

19  "     29 

23  Aug.    5 


••  24 

' '  25 

•  •  26 

"  28 

"  31 

"  31 

Aug.  6 


"  6 
"  4 
'•  12 
• '  20 
"  11 
Nov.  30 
Aug.  is 


Smelter, 
do 
do 
do 
do 
do 
do 

do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


do 

do 
do 
do 
do 
do 
do 
do 
do 

do 
do 
do 
do 
do 
do 

do 
do 
do 
do 

do 
do 
do 

do 

do 
do 
do 
do 
do 
do 
do 

do 
do 
do 
do 
do 
do 
do 

do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


do     S.  Signoretti Laborer. 


do 
do 
do 
do 

do 
do 
do 
do 

do 
do 
do 

do 


do     A.   Pic Laborer. 

do     V.  Deloni Laborer. 

do     J.  Ikaraloka Laborer. 

do    |M.  Domenico Laborer. 

do     V.  Pietro Laborer. 

do     H.  Cuezina Laborer. 

do     G.Taylor Laborer. 

do  M.  Paprenick. . . .  Laborer. 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


do     M.  Steajka Laborer. . . 

do    |  H.  Traverse Brakeman. 

J.  Quansincinojak  Laborer. . . 


F.  Klemp. 
J.  Hudrga. . . . 
A.  Signoretta. 


Tapper . 

Laborer. 

Laborer. 


L.   Angelo ; Laborer 

Z.  Luigi I  Laborer     

O.    Trottier    | Carpenter     ... 

M.  Baby   i  Tuyere  p'nch'r 


H.  Silvestri   Laborer 

D.   Tonuto    Laborer 

J.  Dmytre   Carter 


W.  Polinski Brakeman 

d°  P.  Cozoriz    Laborer  . . 

do  O.  Rauta Fitter    . . . 

do  A.  Morelli   Laborer  . . 

do  M.  Angelo   Laborer 

do  iS.  Domenick  ....  Laborer 

do  j j.  Gault   Carpenter 

do  jw.  Janick   Laborer 


do  d.  Finn    

do  ,  j.  Thomas   

do  |g.  Fairbairn    . 

do  d.    Tierney    .  . 

do  A.   Bossack    . . , 

do  M.    Striko    

do  m.   Oskrowska 


B.  Luigi   

F.  Minta 

T.  Martin   

T.  Gletchineto 
L.  Zenelea  . . , 
S.  Bahonen  . , 
T.  Francesco  . 
J.  Garalaki  . 
L.   Patrini    .  . . 

C.  Giovanni   Laborer   . 

3.   Builing    Carpenter 

Z.    Makki     Driller     . 

E.  Travers  Fitter    . . 


Tapper    

Fitter    

Engineer    .... 

Fitter    

Foreman     .... 

Laborer  

Tuyere  p'nch'r 


Laborer  . . 
Laborer  . . 
Brakeman 
Laborer  . . 
Mechanic 
Laborer  . . 
Helper  .  . 
Laborer  . . 
Laborer   . . 


1914 


Mining  Accidents 


103 


Metallurgical  Works,   1913.— Continued. 


Nationality  of 
Injured. 


Nature  and  Cause  of  Accident. 


Italian 

English-speakin; 
Italian 


Italian. 


26 

17 
30 

25 

31 
29 
26 

Italian 19 

27 
22 
28 
31 


Pole. .. 
Italian. 
Finn. 


Italian 

Pole 

English-speakins 
Pole 


Pole 

English-speaking. . 

Pole 

German , 

Pole 

Italian 


Italian 

Italian 

English-speaking.  . . 
Pole 


Italian. 
Italian. 
Pole. .. 

Pole. . . 


Pole 

Finn 

Italian 

Italian 

Italian 

English-speaking. . 
Pole 


Finn 

English-speaking.  . 
English-speaking.  . 
English-speaking.  . 
English-speaking.  . 

Pole 

Pole 


Italian 

English-speaking. 
English-speaking. 

Pole 

Italian 

Finn 

Italian 

Pole 

Italian 

Italian 

Swede 

Finn 

English-speaking. 


32 

22 
36 
46 
28 
27 

25 

:;i 
41 

21 

18 

27 
28 

22 

4ii 
32 

2i 

26 

24 
28 

4.1 

24 
24 
(in 
39 
37 
:;:; 

27 

24 
21 
24 
25 
27 
39 
37 
29 
32 
34 
26 
30 

21 


S 
S 
M 
S 
S 

s 
s 
s 

s 
s 
s 

M 

M 

S 

S 

s 

M 

S 

s 
s 

M 


s 

M 
S 

s 
s 

M 
M 

S 

s 
s 

M 
M 
S 

s 

s 
s 
s 
s 
s 

M 

- 

s 
M 
8 
S 

S 


Hand  cut  by  piece  of  converter  slag. 

Finger  cut  on  band-saw. 

Arm  crushed  between  spider  of  trommel  and 

beam. 
Pricked  finger  with  iron  strap  on  handle  of 

coke  fork. 
Neck  burned  by  hot  calcines. 
Fingers  jammed  between  cogs  of  matte  pot. 
Stepped  on  nail. 
Fell  about  10  feet  into  bin. 
Fingers  jammed  between  pieces  of  ore. 
Head  cut  by  piece  of  ore  falling  from  car. 
Foot  bruised  by  iron  plate. 
Face    burned    by    explosion    of    contents    of 

ladle. 
Eye  burned  by  not  metal. 
Foot  bruised  when  locomotive  left  rail. 
Finger  crushed  between  two  pieces  of  rock. 
Nose  broken  by  being  struck  with  hammer. 
Foot  crushed  by  moving  platform. 
Foot  crushed  while  moving  machinery  from 

car. 
Toes  bruised  by  car  running  over  foot. 
Arm  bruised  by  conveyor  belt. 
Hand  cut  by  rip  saw. 
Wrenched  shoulder  while  chipping  stock  of 

converter. 
Fell  from  ladder  and  broke  leg. 
Foot  burned  by  hot  slag. 
Piece  of  roofing  struck  him  on  head. 

Fell  off  locomotive  and  both  legs  amputated. 

Ankle  bruised  between  two  cars. 

Flue  dust  blown  in  eyes. 

Fell  off  scaffold  and  injured  side. 

Struck  by  door  of  coal  car. 

Piece  of  matte  fell  on  foot. 

Fell  12  feet  and  injured  back. 

Arm  broken  by  being  caught  in  coupling  of 

shaft. 
Finger  injured  by  being  struck  with  hammer. 
Finger  amputated  between  cable  and  sheave. 
Fell  into  round-house  pit  and  bruised  knee. 
Hand  injured  while  cutting  rivets. 
Foot  crushed  under  spout. 
Foot  burned  by  metal. 
Burnt    by    splash    of    slag    while    punching 

tuyere. 
Slipped  from  platform  and  sprained  ankle. 
Hand   injured   while   cutting  rivets. 
Slipped  on  stone  and  sprained  ankle. 
Hand  cut  by  piece  of  slag. 

Slipped  and  Injured  sld<  . 

Cut  head  again-'   steam  shove]  frame. 
Struck  on   neck  by  piece  of  Blag. 
Arm  burned  by  hot  calcines. 
I  land  bruised  by  fall. 

r  pinch.  (1  by  car. 
Fool  bruised  by  piece  of  concrete. 
Hand  bruised  by  hammer. 
Fell  8  feet  and  bruised   foot. 
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Name  of 
Works. 


Name  of  Owner. 


Name  of 
Injured. 


Occupation  of 
Injured. 


153 


154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
104 
165 
166 
167 
168 
169! 

170 
171 
172 
17:; 
174 
175 
176 
177 
178 
179 
1st  i 
181 
182 


183 

184 
185 

186 
187 
188 
189 
190 

191 
192 


193 

194 

195 

196 
107 
198 
199 
200 
2(11 


Aug.    9   Sept.   1  Smelter. 


' '  9  Aug.  18 

"  12  "     26 

"  14  "     27 

"  15  "     22 

•  16  "  30 
"  18  "  2!) 
•'  20  Sept    6 

"  24  Nov.    3 

•  25  Sept.  4 
"  27  ••       5 

Sept.  1  "     13 

' '  4  Nov.  18 

"  6  Sept.  15 

"  6  "     22 
8. Tan.  8  '14 


"     10 

"     15 

Oct.  13 

"     18 

"       4 

"     22 

"     10 

"     25 

"       7 

' '     30 

Oct.     8 

Dec.  15 

"     17 

'  '        V>1 

••     in 

Nov. 
Dec. 

M;ir. 


"  27 
June  14 
Feb.     1 

M;ir,  6 
•■  g 
May  27 
June  6 
July  19 


Nov. 
Dec. 
Feb. 
May 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 

do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


Canadian  Copper 

Company T.  Frederico 


. .  Cleaner 


18 

12 
16 

1  Ore   piles 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 

do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 

do 
do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


J.  Brindley   . . . 

C.  Pilate , 

B.    Giovanni    . 

P.  Albino 

G.  Otrotoni    . . 

J.    Kcaruz    

L.  Domenic   .  . 
L.   Xozzoreno    . 

E.  Gregorcheff 
G.    Bruce    

D.  Lenio 

X.  Soposki 

H.    Bethel    ... 

F.  Scarneki    . 
D.    Lampi 

T.  Guiseppi    . . , 


Engineer 
Laborer  . . 
Laborer  . . 
Cleaner  . 
laborer  . . 
Laborer  . . 
iLaborer  . . 
'Helper  . . 
Laborer  . . 
Teamster 
Laborer  . . 
iFeeder  . . 
Carpenter 
Laborer  . . 
Laborer  . . 
Cleaner     . 


Ap'l  10 


leb.  10 

Mar.  15 
••      19 

June  16 
•'      16 


Canada  Iron 
Corporation. 


G.  McKenzie Helper     

H.  Meyers   Driver     

J.  Newell   Helper     

N.  Kryzowsky Laborer 

S.  Gresanowski . .   Laborer  

J.  Blackwell   Fitter    

R.   Strutt    Electrician     .. 

J.   Luigi    Laborer 

T.  Regusz    Laborer 

G.  Boyuck   Laborer 

V.  Engera   Laborer 

R.   Hrvrto    Tuyere  p'neh'r 


Blast  furnace  . 

do 
Arsenic  plant   . 

Yard    

Furnace  building 

Shops    

Furnace  building 
Blast  furnace  . . 


O.  Somers Laborer. 


do 

do 

do 

do 

Coniagas  Reduc- 

tion Co. 

Ltd.. 

do 

do 

do 

do 

do 

do 

R.  Tannahill Blower   

R.  Robbins Machine  runnet 


P.  Jones Laborer. . 

J.  Vascla ,  Laborer. . 

D.  Marchi Cupeller.  . 

H.  Putman Carpenter. 

E.  Bellio Laborer. . 


do 


do   J.  Logue Laborer. 


An-,  is    Aug.  25  Power  plant 
Aug.  30   Sr  1.1.15  Milling  plant 


do  do    G.   Storms Millwright. 

Deloro  Mining 
and  Reduction 
Co.,  Ltd A.  Kotch Laborer.  .  . 


Feb.    2    Feb.  26  Smelter    Mond  Nickel  Ca   V.  Formunch Laborer. 


"     17    Mar.  29       do         do         do 

Mar.  14    Ap'l    14  Roast    yard    ...         do         do 

Ap'l   111      ••      is  do  ...         do         do 

June  27    Aiu.  21  Smelter do         do 

Ap'l    17, Blast  furnace    f  North  American 

July     8 do  /       Smelting  Co.. 

Jan.     S    .Ian.    IS  Blast  furnace   f  Steel  Company 
Feb.  20    Ap'l  28  do  I       of  Canada 


.  T.  Hydook Laborer. 

E.  Gratto Laborer. 


O.  Dundas Laborer. 

E.  Piovessan Helper.  . 

E.  Crellian Laborer. 

F.  Waite Laborer. 

C.  Cesare Laborer. 

P..  Guipseppi Laborer. 
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Metallurgical  Works,  1913, — Concluded. 


Nationality  of 
Injured 

03 

■z 

X 

-   u 

~  - 

5  ■—■ 

Nature  and  Cau3e  of  Accident 

<     S 

° 

/.- 

Italian 

56        > 

f 

1 

Face,  shoulders  and  back  burned  by  splash 
of  matte. 

English-speaking. . . . 

38        B 

1 

J 

Ear  cut  and  blood  poisoning  resulted. 

33        J 

Pinch  bar  slipped  and  jammed  finger. 

30 

Blocking  slipped,  bruising  toes. 

28 

Nail  ran  into  foot. 

39        J 

Casting  fell  against  leg. 

Pole 

31        £ 

Foot  bruised  by  piece  of  slag  falling  on  it. 

26 

Foot  bruised  by  piece  of  matte  falling  on  it. 

29      y 

1 

Piece  of  steel  injured  eye. 

Pole 

31 

Slag  pot  ran  over  foot. 

English-speaking.  . .  . 

22        E 

Pipe  fell  on  ankle,  bruising  same. 

IS         I 

Iron  plate  fell  on  foot. 

Pole 

31         i 

1 

1 

Head  struck  with  furnace  door  weights. 

English-speaking.  .  .  . 

38       B 

1 

Fingers  injured  by  splinter. 

Italian 

24 
22 

i 

Fell  and  injured  eye. 

Hand  burned  by  piece  of  hot  coke. 

Italian 

27        i 

1 

Foot  and  hand  jammed  between  crane  and 

building. 

English-speaking.  .  .  . 

24        E 

-1 

Clothing  caught  in  shafting  of  emery  wheel. 

English-speaking. . .  . 

22        i 

-1 

Struck  knee  against  truck. 

English-speaking. . 

31       B 

1 

Finger  torn  by  piece  of  screen. 

Pole 

22        5 

2S        E 

1 

Fell  and  struck  head. 

Pole 

Rail  slipped  and  fell  on  foot. 

English-speaking.  . 

21         E 

•) 

Piece  of  pipe  fell  and  bruised  foot. 

English-speaking.  .  .  . 

19        E 

Foot  caught  in  conveyor  and  bruised. 

23        E 

Clothing  caught  in  ash  pan  and  arm  broken. 

Pole 

32       ft 

I 

Piece  of  matte  fell  and  bruised  toe. 

Pole 

27        E 

Finger  hit  with  hammer. 

Pole 

23        £ 

40        E 

27       ft 

I 

Hammer  slipped  and  struck  leg. 

Pole 

Slipped  and  cut  leg. 

English-speaking.  .  . 

Jaw  fractured  and  ear  torn  off  while  blast- 

ing in  ore  pile. 

English-speaking 

38       5 

1 

Burned  by  metal. 

English-speaking 

52        ft 

1 

Fell  from  platform  and  injured  hip. 

English-speaking.  .  .  . 

34        E 

1 

Door  fell  on  foot  Injuring  to 

Roumanian 

32        B 

1!) 

28       1 

1 
1 

Wrist  cut  by  piece  of  slag. 

Italian 

Struck  by  pot  handle  while  dumping  pot. 

English-speaking. . .  . 

Finger  amputated  by  buzz  planer. 

18 

34        J 

} 

Leg  burned  by  hot  slag. 

English-speaking. . .  . 

Fell    into   No.   3   ore  bin,  breaking  leg  in   3 

places. 

English-speaking.  . .  . 

30       B 

1 

Back  Injured  while  moving  machinery 

Pole 

Chest  crushed  by  platform  elevator  descend- 

ing. 

Austrian 

45 

SHnped    while    dumping    harrow    and     "ran- 

tured  3  ribs. 

Austrian 

31     ... 

Struck    by    piece   Of    frozen    ground    and    log 

broken. 

Italian 

30       I 

I 

Fell   from   aerial    tramway  and   broke  small 

hone  of  leg. 

Austrian 

45        I 
2d 

I 

3 

Slipped  and  fractured  rib. 

Italian 

Pell  1^  feel  on  slag  track  and  broke  arm. 

Foot  burned  by  slag. 

English-speaking.  . . . 

25 

3 

Hip  injured   by   truck  of  pig  bad   falling. 

Italian 

24 
28 

3 
A 

Hand  burned  by  slag. 

Italian 

Struck  by  shovel  and  eye  lacerated. 
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Accidents  at  Quarries. 

Under  this  heading  are  classified  the  accidents  that  occur  in  all  kinds  of  stone  quar- 
ries, gravel  pits,  and  excavations  at  brick  yards  and  cement  works.  During  the  year 
1913,  seven  fatal  accidents  resulting  in  the  death  of  eight  men,  and  eleven  non-fatal 
accidents  resulting  in  injuries  to  twelve  men,  were  reported  to  this  office  from  such 
works. 

At  the  Dill  quartz  quarry,  operated  by  the  Canadian  Copper  Company,  a  trammer 
was  killed  by  being  struck  by  a  falling  stone  from  the  bank.  The  stone  that  fell  had 
been  embedded  in  the  subsoil  and  had  been  loosened  by  heavy  rains  on  the  night 
previous  to  the  accident. 

A  laborer  in  the  gravel  pit  of  the  York  Sand  and  Gravel  Company  at  East  Toronto 
jumped  on  the  platform  in  front  of  the  revolving  crane  and  was  instantly  killed. 

A  laborer  at  the  Vinemount  quarry  of  the  Wentworth  Quarry  Company  was  killed 
when  the  shovel  tipped  over  while  being  moved.  The  engineer  was  absent  at  the  time, 
and  the  craneman  attempted  to  move  the  shovel. 

A  laborer  was  killed  in  the  gravel  pit  of  the  Clifton  Sand  and  Gravel  Company, 
near  Stamford,  by  being  picked  up  in  the  clam  shell.  The  accident  was  due  to  the  fact 
that  there  was  cot  any  signal-man  on  duty  at  the  edge  of  the  pit  to  see  that  no  person 
came  near  the  clam.  From  his  position  on  the  derrick,  the  engineer  could  not  see  the 
clam  when  loading. 

A  contractor  working  in  the  clay  pit  of  the  A.  H.  Wagstaff's  brick  works,  Greenwood 
Ave.,  Toronto,  was  killed  by  a  fall  of  clay,  on  April  4th.  This  accident  was  due  to  the 
men  taking  a  chance  and  not  waiting  till  the  bank  cleaned  itself. 

Two  men  were  killed  at  the  Intercities  Quarry,  Port  Arthur,  by  a  premature  ex- 
plosion while  loading  a  hole.  The  explosive  used  was  gelignite  (undated),  and  the  ex- 
plosion was  probably  the  result  of  using  unnecessary  force  while  loading  the  hole  with 
chilled  powder. 

A  laborer  was  killed  by  a  fall  of  clay  in  the  clay  pit  of  Oilman  Bros.'  brick  works 
at  Hamilton.  The  man  was  a  Russian  who  understood  very  little  English,  and  it  is 
probable  that  the  accident  was  due  to  his  misunderstanding  the  foreman's  orders. 
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The  occupation  of  the  men  killed  at  quarries  and  their  nationalities  are  shown  in 
the  following  table:  — 


Occupation. 

English 
Speaking. 

Italian. 

Roumanian. 

Finn. 

TotaL 

■> 

1 

l 

1 

1 

4 

1 
1 

] 

Helper 

1 

Contractor 

1 

1 

Total 

3 

1 

1 

•> 

1 

8 

The  ages  of  the  men  killed  at  the  quarries  were  as  follows:  — 


20-25 

26-30 

36-40 

41-45 

46-50 

51-55 

56-60 

Total. 

3 

1 

1 

2 

(I 

ii 

1 

8 

The  following  shows  the  causes  of  the  fatalities  at  the  quarries. 

1912.  1913. 

Struck  by  bucket  of  dredge  1  0 

Struck   by   material   from   bank    0  3 

Premature   explosion    0 

Picked  up  in  clam  shell    0  1 

Crushed  by  machinery    0  2 

Total 1  8 
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Table  of  Fatal  Accidents 


Date, 
1913. 


Name  of  Works. 


Name  ot  Owner. 


Name  of  De- 
ceased. 


Occupation  of 
Deceased. 


Jan.  17  Dill  Quartz Canadian    Copper   Co...  B.  Giovanni.. 

Mar.  22  Sand  pit Clifton  Sand  and  Gravel 

Co J.  Papin 

April  7  Quarry Intercities   Quarry  Co..  E.  Pelto 

7       do      do  do  J.  Sessila 

May    (i  Brick-yard Oilman  Bros Louis  Tures. . 

April  4         do         A.  H.  Wagstaff Geo.  Jones  . . 

Feb.  21  Quarry Wentworth    Quarry   Co.  Pat.  McGrath. 

Feb.  11  Gravel  pit York    Sand   and    Gravel 

Co W.  Forsyth... 


Trammer 

Laborer 

Powderman. . 

Helper 

iLaborer 

Contractor. . . 
Laborer 

Laborer 


Table  of  Non=Fatal  Acci= 


o"3 

3 '8 

c3<!J 


<3K 


Name  of 
Works. 


Name  of  Owner. 


Name  of  Injured. 


Occupation  of 
Injured. 


July  11    July  30  Clay  pit... 

Nov.  29 Quarrv.  .  . . 

"     2!) do      

Jan.  28    Mar     4  Dill  quartz. 
Feb.    4   Mar.  24         do 


Breslau  Brick  Co. 
Canada  Cement  Co. 


Castturat  Mi..  ILaborer 

Ben  Weese Powderman. 


do 


do 


Canadian   Copper   Co. 


Mar.  16  April     5 


July  29 
Sept.  13 

Nov.  IS 

May  1(5 

Dec.     6 
April26 


Aug.  11 
Sept.  30 

Jan.     3 


do 

do 

Quarry 

do 

do 


do 
do 
do 
Canada 


do 
do 

do 
Crushed    Stone 


T.  Nikola 

D.  Delacco. . . . 

Z.  Vitoria 

P.  Cavassino. . 
T.  Arturo 


Corporation    

Hagersville     Contract- 
ing Co 

Ontario  Rock  Co 


Jos.  Oates. 


| A.  Pignatello. 
D.  Naibeff.  ... 


do      . 

May  12  Clay  pit. 


do  do         0.  Sanders. 

Sun  Brick  Co F.  Livcola. 


Drill  Helper. 

Trammer 

Trammer. . . . 

Trammer 

Trammer. . . . 


Craneman. 


Driver. . . 
Trammer. 


Trammer. 
Laborer. . 
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at  Quarries,  1913. 


Nationality  of  De- 
ceased. 

o3 

< 

Married  or 
Single. 

>> 

•- 

= 

z? 

d 

( lutside 
Quarry. 

» 

Nature  and  Cause  of  Accident. 

Italian. 


Roumanian 

Finn 

Finn 

Russian 

English-speaking . 
English-speaking. 

English-speaking. 

Total 


22 

S 

1 

58 

M 

25 

M 

30 

S 

38 

s 

43 

M 

4o 

S 

22 

s 

Struck  on  head  by  falling  stone  from  bank. 

Picked  up  in  clam-shell. 

Premature  explosion   while  loading  holes. 

Crushed  by  falling  clay. 
Buried  under  fall  of  clay. 
Crushed   under   steam   shovel   which   tipped 
while  moving. 
1      Crushed  between  revolving  crane  platforms. 


1 


dents  at  Quarries,  1913. 


Nationality  of  Injured. 


Age. 


Nature  and  Cause  of  Accident. 


Italian 

English-speaking 

Hungarian 

Italian 

Italian 

Italian 

Italian 

English-speaking 

Italian 

Macedonian 

English-speaking 
Italian 


21 
34 
35 
35 
42 
28 
18 

29 

17 

24 

18 

21 


S 
M 
M 

S 
M 
S 
S 


s 

M 

s 

8 


1        Leg  broken  by  fall  of  clay. 

1    Numerous  cuts  and  bruises,  premature  blast. 

1       Tripped  and  sprained  ankle. 
1        Knee  bruised,  struck  by  derrick  boom. 
1        Leg  jammed  between  log  and  stump 
1        Finger  crushed  under  roller,  while  moving 
hoist. 
Finger  cut  off,  while  repairing  crane. 

1       Leg  broken  below  knee,  riding  on  loaded  car. 
Struck  in  eye  by  piece  of  rock  while  sledg- 
ing 

1       Hand  cut  by  piece  of  flying  rock. 

1       Back  injured  by  piece  of  wood,  while  blast- 
ing on   surface. 
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MINES  OF  ONTARIO 

By  T.  F.  SUTHERLAND,  CHIEF  INSPECTOR  OF  MINES 


I.— NORTHWESTERN  ONTARIO 

There  was  no  improvement  in  mining  conditions  in  northwestern  Ontario  during 
1913  compared  with  the  previous  two  years  as  regards  the  number  of  properties  working. 

The  Northern  Pyrites  mine  on  Big  Vermilion  lake  was  worked  continuously 
throughout  the  year,  and  some  diamond-drilling  was  done  on  adjoining  claims  in  an 
effort  to  locate  a  continuation  of  the  ore  body. 

In  the  Lake  of  the  Woods  area  the  Canadian  Homestake  Company  continued  devel- 
opment work  at  the  Scramble  mine,  Jaffray  township,  west  of  the  town  of  Kenora. 

One  or  two  of  the  old  producing  mines  in  this  district  were  examined  during  the 
year  by  engineers  representing  companies  looking  for  mining  investment. 

In  the  Sturgeon  Lake  area  the  St.  Anthony  gold  mine  operated  during  the  first 
part  of  the  year,  but,  owing  to  financial  difficulties,  work  was  discontinued. 

During  the  latter  part  of  the  year  several  claims  were  staked  in  the  vicinity  of 
Mine  Centre  on  the  Canadian  Northern  railway  west  of  Port  Arthur.  Some  fine  speci- 
mens of  free  gold  were  obtained,  but,  owing  to  the  lateness  of  the  season,  nothing 
beyond  staking  was  attempted. 

Near  Schreiber,  east  of  Port  Arthur  on  the  Canadian  Pacific  railway,  there  was 
considerable  activity  in  locating  claims  during  the  summer  on  what  was  thought  to  be  a 
new  nickel  range.    Work  was  confined  to  the  necessary  assessment  to  hold  the  claims. 

The  following  brick  companies  are  operating  during  the  summer  months  in  the 
vicinity  of  Port  Arthur  and  Fort  William: 

Superior  Brick  Company,  Twin  City  Junction. 

Alsip  Brick  and  Tile  Company,  West  Fort  William. 

Gowanlock  Brick  Company,  West  Fort  William. 

Sand,  Lime  Brick  Company,  Port  Arthur. 

Fort  William  Brick  and  Tile  Company,  West  Fort  William. 

Northern  Pyrites  Mine 

The  Northern  Pyrites  Company  of  25  Broad  street,  New  York,  operated  their  pyrite 
mine  at  Northpines  throughout  the  year.  Northpines  is  about  eleven  miles  west  of 
Graham  on  the  Grand  Trunk  Pacific  railway. 

During  the  year  new  stopes  were  opened  on  the  second  and  third  levels.  These 
levels  were  also  driven  towards  the  eastern  boundary.  Preparations  were  made  for 
sinking  the  main  shaft  another  100  feet,  where  a  new  level  will  be  opened  up  both 
east  and  west. 

In  the  crusher  building  a  picking  belt  was  installed  to  facilitate  the  extraction  of 
quartz  from  the  ore. 

The  new  Leischan  aerial  tram,  two  miles  in  length,  connecting  the  mine  and  the 
Grand  Trunk  Pacific  railway,  was  in  operation  throughout  the  year.  Of  ore,  44,245 
long  tons  were  shipped  to  Buffalo,  Chicago  and  Cleveland. 

Mr.  R.  K.  Painter  is  consulting  engineer  of  the  company,  and  Mr.  H.  V.  Smythe 
superintendent  at  the  mine,  employing  84  men. 

Canadian  Homestake  Gold  Mine 

The  Canadian  Homestake  Gold  Mining  Company,  Limited,  head  office,  Toronto; 
Treasurer's  office,  397  Delaware  Avenue,  Buffalo,  N.Y.,  are  operating  the  Canadian  Home- 
stake  mine,  formerly  known  as  the  Scramble  mine.  The  property  comprises  an  area 
of  294  acres,  lots  13  and  14,  concession  6,  township  of  Jaffray,  district  of  Kenora,  five 
miles  east  of  the  town  of  Kenora. 
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The  ore  body  is  a  shear  zone,  between  _.".  and  30  t<  et   wide  on  <nd  is 

traceable  across  the  property  to  adjoining  locations. 

A  3-compartment  shaft  has  been  sunk  to  a  depth  of  2U>  feet  A  level  has  been 
begun  at  200  feet,  and  a  cross-cut  is  also  being  driven  ar  the  same  level.  Prom  this 
level  connections  will  be  made  with  Xo.  2  shaft. 

Electric  power  is  used  at  the  mine,  this  being  transmitted  from  the  powerhouse 
at  Kenora  under  13,000-volt  pressure.  The  current  is  stepped  down  at  the  mine  to 
440  volts.     The  company  have  a  contract  with  the  town  of  K  n    1,200  horsepower 

for  twenty  years. 

The  buildings  comprise  shaft  house,  blacksmith  shop,  dry,  assay  office  and  camps. 
These  are  heated  by  both  steam  and  electricity  and  are  lighted  I  ity. 

The  equipment  consists  of  a  600-foot  Ingersoll-Rand  compound  compressor  belt 
driven  by  a  100-h.p.  induction  motor.  There  an-  in  use  two  3%-inch  llolman  drills,  1 
Little  Giant-Rand  and  6  Ingersoll-Rand  hammer  drills;  a  25-h.p.  electric  hoist  is  used 
for  sinking. 

The  assay  office  is  equipped  with  motor,  crusher,  grinder  and  oil-burning  furnaces. 

Plans  are  being  prepared  for  a  mill  having  a  daily  capacity  of  500  tons  which  will 
be  erected  as  soon  as  sufficient  tonnage  is  available  to  warrant  its  erection.  The  mill 
will  be  electrically  driven. 

Mr.  Chas.  Brent  is  manager. 

West  Beaver  Silver  Mine 

The  West  Beaver  silver  mine.  140  T,  O'Connor  township,  Port  Arthur  Mining  Divi- 
sion, is  being  worked  under  option  by  the  Trethewey  Silver  Cobalt  Mines,  Limited,  of 
Cobalt. 

Regarding  work  at  this  property,  the  company,  under  date  February  10th,  state 
as  follows: 

Work  done  consisted  of  erection  of  buildings,  reopening  the  adit,  cutting  out  and 
timbering  a  shaft  station  on  the  adit  level  at  the  foot  of  the  shaft,  the  collar  of  which 
is  78  feet  above  the  adit  level,  and  sinking  the  shaft  26  feet  below  the  adit.  The  shaft 
is  a  timbered  2-compartment  inclined  shaft,  with  a  horse-whim  cable  and  bucket  in 
one  compartment  and  a  ladderway  in  the  other.  The  shaft  follows  the  vein,  which  has 
a  dip  of  about  80  degrees  and  an  average  width  of  three  feet,  consisting  of  quartz, 
calcite,  fluorite,  and  very  variable  amounts  of  zincblende,  galena,  argentite,  and  native 
silver. 

Since  the  beginning  of  the  current  year  the  shaft  has  been  sunk  to  55-foot  depth 
below  the  adit,  which  is  in  slate  just  under  the  diabase  capping,  and  a  level  started 
at  50  feet.  Our  intention  is  to  drift  to  the  southwest  on  the  vein  at  this  horizon  and 
to  test  it  by  raises  at  various  points. 

Elizabeth  Gold  Mine 

The  Elizabeth  Gold  Mines,  Limited,  are  operating  on  T.M.  171,  Fort  Frances  Mining 
Division.  This  property  is  situated  at  the  north  end  of  Rice  lake,  about  seven  miles 
from  Atikokan,  on  the  Canadian  Northern  railway. 

It  is  the  intention  of  the  company  to  instal  a  modern  plant. 

Mr.  R.  R.  Gamey  is  president  of  the  company,  and  Mr.  J.  P.  Williams  superintendent 
at  the  mine. 

Inter-Cities  Quarries 

The  Inter-Cities  Quarries  Company,  Limited,  formerly  known  as  Stewart  and 
Hewitson,  are  operating  a  trap  rock  quarry  at  Port  Arthur.  Two  pits  have  been  opened 
up.  At  the  last  date  of  inspection,  March  :•.  1914,  only  the  north  pit  was  in  operation. 
This  was  being  worked  along  a  200-foot  face  and  was  nearly  worked  out.  The  south 
pit  measured  approximately  300  feet  by  400  feet.  From  the  latter  pit  the  cars  are 
being  hauled  to  the  foot  of  an  incline  by  a  Stephens-Adamson  car  pull.  driven  by  a 
7%-h.p.  motor.     Thence  they  are  hoisted  up  'he  incline  by  a  friction  hoist,  and  dumped 
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into  an  Allis-Chalniers  Gates  No.  7%  gyratory  crusher,  driven  by  a  100-h.p.  motor, 
which  crushes  the  material  to  about  4-inch  size.  The  product  is  delivered  by  a  30-inch 
belt  conveyor  to  a  hopper.  This  hopper  feeds  into  a  trommel,  the  oversize  going  into 
either  a  No.  5  Gates  gyratory  crusher,  driven  by  a  75-h.p.  motor,  or  to  a  No.  3  Austin 
gyratory  driven  by  a  30-h.p.  motor.  The  product  is  loaded  into  railway  cars  or  wagons 
as  desired,  and  is  used  for  macadam  or  concrete  work. 

Mr.  W.  M.  Colquhoun  is  manager,  and  Mr.  John  Jones  foreman.  In  the  summer 
months  110  men  are  employed. 

Qowanlock  Brick  Company 

The  city  of  Fort  William  is  operating  the  properties  of  the  Gowanlock  Brick  Com- 
pany at  the  foot  of  Mount  MacKay,  obtaining  gravel  and  boulders  for  road  construc- 
tion. It  is  expected  that  the  city  quarry  proper  will  soon  be  put  in  operation.  The 
work  is  under  the  supervision  of  assistant  city  engineer  Mr.  J.  Owen.  Eleven  men  are 
employed. 

II.— SUDBURY  and  the  NORTH  SHORE 

The  year  1913  was  a  most  prosperous  one  in  the  history  of  nickel  mining  in  the 
Sudbury  district.  The  amount  of  diamond  drilling  done  was  greater  than  in  any 
previous  year  since  the  range  opened  up,  reaching  a  total  of  91,632  feet.  The  drilling 
was  done  systematically  and  blocked  out  large  bodies  of  ore  for  the  three  companies 
operating  in  the  field. 

The  Canadian  Copper  Company  and  the  Mond  Nickel  Company  are  widening  their 
field  of  operation  by  developing  and  prospecting  new  properties,  and  by  enlarging  their 
smelter  plants.  The  former  did  extensive  development  work  at  the  new  and  largest 
mine,  No.  3,  and  also  increased  the  capacity  of  their  smelter.  The  Mond  Nickel  Com- 
pany are  opening  up  a  large  property  in  Levack  township.  Drilling  was  carried  on  at 
this  property  during  the  summer  and  fall  months,  and  shafts  will  be  sunk  early  in 
1914.  This  will  likely  be  the  largest  ore  body  owned  by  the  company.  Development 
work  was  also  carried  on  at  the  Frood  Extension  in  McKim  township,  and  the  Worth- 
ington  in  Drury  township.  The  smelter  at  Coniston  was  completed  in  June  and  is 
now  operated  to  its  capacity. 

The  British  America  Nickel  Company,  successors  to  Holmes  and  Wilson,  did  con- 
siderable work  at  the  smelter  site  and  town  site  at  Nickelton,  four  miles  west  of  Sud- 
bury, and  at  Murray  mine.  With  the  exception  of  the  Murray  mine,  however,  all  opera- 
tions were  closed  down  for  the  winter. 

Moose  Mountain,  Limited,  operated  throughout  the  year.  No.  1  mill  ran  continu- 
ously, while  No.  2  mill  was  in  operation  about  three  months.  The  company  did  not 
have  power  enough  to  run  both  plants,  and  consequently  the  operation  of  No.  2  mill 
had  to  be  curtailed.  They  are  installing  a  large  turbine  plant  early  in  1914.  This  will 
furnish  sufficient  power  for  all  their  operations. 

The  Canadian  Exploration  Company  at  Long  lake  operated  continuously  through- 
out the  year.     The  cyanide  department  was  enlarged. 

In  the  West  Shining  Tree  district  considerable  development  work  was  carried  on, 
and  there  will  likely  be  one  or  two  small  stamp  mills  in  operation  before  the  end  of 
1914. 

Two  trap  rock  quarries  were  in  operation  during  the  year,  the  International 
Trap  Rock  Company  at  Bruce  Mines,  and  the  Huron  Trap  Rock  Company  on  St. 
Joseph's  Island. 

In  tho  Michipicoten  district  several  new  properties  are  being  opened  up  and  the 
Helen  and  Magpie  mines  are  in  operation.  After  rearranging  the  plant,  the  Helen 
was  started  early  in  the  fall.  The  company  also  did  extensive  drilling  at  the  Helen 
and  opened  up  a  large  body  of  siderite. 
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Diamond  drills  were  iu  operation  at  the  Josephine,  Goudreau,  and  Morrison  proper- 
ties. The  Josephine  iron  mine,  which  has  not  been  worked  for  Beveral  years,  will  in 
all  probability   be  opened   up   in   1914.     The   Goudreau   pyrite   properl  1   by   the 

Algoma  Steel  Corporation,  was  leased  to  the  Madoc  Mining  Company.  The  latter  have 
put  up  camps  and  are  going  ahead  with  the  development  work  preparatory  to  mining. 
The  Morrison  is  a  new  pyrite  property  near  the  Goudreau,  and  is  under  option  by  the 
Algoma  Steel  Corporation,  who  are  drilling  and  prospecting  it  at  present.  The  power 
plant  at  Steep  Hill  falls,  owned  by  the  Lake  Superior  Power  Company,  was  completed 
and  now  furnishes  power  for  the  Magpie  mine.  Some  interest  was  again  Bhown  in 
the  Wawa  gold  district.  The  Grace  mine  was  pumped  out  for  sampling  purposes,  am! 
much  prospecting  and  development  work  was  done  on  some  claims  north  of  Wawa. 

Accidents 

During  the  year  there  were  twenty  fatal  accidents  in  and  around  the  mines  in 
this  area;  one  at  the  blast  furnaces  at  Sault  Ste.  Marie,  and  five  at  the  smelters,  or 
a  total  of  26.  Compared  with  1912,  there  is  an  increase  of  seven  fatalities.  Altnough 
there  were  more  men  working  in  1913,  the  additional  force  was  not  sufficient  to  justify 
the  increased  number  of  accidents. 

Late  in  the  year,  Mr.  A.  A.  MacKay,  superintendent  of  Helen  mine  in  Michipi- 
coten,  was  appointed  Assistant  Inspector  of  Mines  for  the  Sudbury.  Michipicoten  and 
Western  district. 

Canadian  Copper  Company 

In  1913,  as  in  1912,  nearly  all  the  production  of  the  Canadian  Copper  Company 
came  from  the  Creighton,  Crean  Hill  and  No.  2  mines.  During  the  latter  part  of  the 
year,  however,  there  was  a  small  production  from  No.  3  mine.  The  larger  part  of  the 
output  came  from  Creighton  mine.  Extensive  development  work  was  carried  on  at 
No.  3  mine  on  the  200-  and  300-foot  levels.  The  company  are  changing  their  methods 
of  mining  at  all  their  mines,  and  are  doing  away  with  the  dry  wall  drifts.  They  are 
using  instead  a  shrinkage  system  with  all  the  drifts  in  the  solid. 

The  chief  outside  improvements  were  a  macadamized  road  between  Copper  Cliff 
and  No.  3  mine,  and  the  extensive  building  of  permanent  houses  at  the  Beveral  proper- 
ties. At  Copper  Cliff  about  60  good  houses  were  erected  during  the  summer  months. 
At  Creighton  mine  20  new  cottages  were  erected,  and  at  No.  3  mine  houses  enough 
to  accommodate  100  families  were  built.  In  addition  to  this,  the  town  at  No.  3  mine 
was  incorporated  under  the  name  of  Frood  Mine  and  has  a  population  of  about  1,200. 

During  the  year  Mr.  John  Lawson  resigned  as  president  and  was  succeeded  by 
Mr.  A.  D.  Miles.  The  officers  of  the  company  at  present  are:  Mr.  A.  D.  Miles,  preside  at; 
Mr.  B.  G.  Slaughter,  vice-president;  Mr.  J.  L.  Agnew,  general  superintendent;  Mr.  J. 
C.  Nichols,  superintendent  of  mines;  Mr.  W.  Kent,  smelter  superintendent:  Mr.  K.  T. 
Corkill,  safety  engineer. 

The  company  averaged  2,600  employees  in  the  year  1913. 

The  appointment  of  Mr.  E.  T.  Corkill  as  safety  engineer  was  a  Btep  in  the  right 
direction,  and  it  is  likely  other  large  companies  will  follow  this  lead.  In  fact,  the 
Algoma  Steel  Corporation  at  Sault  Ste.  Marie  propose  making  a  similar  appointment 
early  in  1914.  Since  Mr.  Corkill's  appointment  the  accidents  ol  the  smelter  and  mines 
have  been  reduced  by  over  fifty  per  cent,  and  the  fatal  accidents  to  a  much  greater 
extent.  It  is  to  be  hoped  that  all  mines  will  at  least  appoint  a  safety  commJ 
especially  in  view  of  the  increased  accidents  in  1913. 

The  company  has  moved  into  its  new  offices  near  the  smelter  building;  th 
the  most  modern  and  well-equipped  type.     The  new  hospital  at  Copper  Cliff,  a  d« 
tion  of  which  will  be  found  under  another  heading,  will  be  ready  for  occupation  early 
in  1914. 

A  pipe  line  will  be  laid  from  Meat  Bird  lake  to  Copper  Cliff  to  supply  the  town 
of  Copper  Cliff  with  water. 
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Creijfhton  .Mine 

The  larger  part  of  the  output  of  the  Canadian  Copper  Company  came  from  Creighton 
mine.  The  main  hoisting  shaft  was  sunk  and  timbered  from  the  fifth  to  the  seventh 
level,  a  distance  of  233  feet.  An  ore  pocket  was  cut  at  the  sixth  level.  A  crusher  will 
be  placed  at  the  sixth  level  and  all  the  ore  mined  on  this  level  will  be  crushed  before 
going  into  the  pocket.  There  will  also  be  an  ore  pass  from  the  fifth  level  to  the 
sixth.  The  ore  from  the  fifth  level  will  be  drawn  through  the  pass  to  the  sixth  level, 
and  will  be  put  through  the  crusher  before  being  dropped  into  the  pocket.  Apart 
from  being  a  means  of  taking  the  ore  from  the  fifth  to  the  sixth  level,  the  ore  pass 
will  be  used  as  a  storage  pocket  in  case  of  any  delays  on  surface.  All  the  ore  will  be 
hoisted  from  the  sixth  level  pocket.  Placing  crushers  underground  is  a  new  departure 
in  this  district,  and  will  no  doubt  largely  increase  the  output  of  the  mine.  There 
will  be  no  chance  of  ordinary  surface  delays  hanging  up  the  trammers  for  any  length 
of  time.  It  will  also  be  much  easier  to  load  the  skips  with  a  sized  product  from  the 
ore  pocket  than  with  a  product  that  contains  lumps.  It  is  estimated  that  with  the 
new  underground  equipment  the  mine  can  keep  up  an  average  daily  ouput  of  2,000  tons. 

The  east  ore  body  on  the  sixth  level  has  been  fully  developed  and  stoping  begun. 
In  the  new  system  of  mining  drifts  are  driven  in  the  solid  ore,  raises  put  up  and  stopes 
begun  from  the  raises.  A  good  substantial  back  is  left  over  the  drifts,  and  pillars 
are  left  at  stated  intervals.  The  shrinkage  system  will  be  used  to  mine  the  ore.  It 
is  estimated  that  not  over  ten  per  cent,  of  the  ore  will  be  left  in  the  pillars.  Stoping 
was  carried  on  throughout  the  year  on  the  fifth  level  and  on  the  east  end  of  the  third 
and  fourth  levels,  open  pit. 

On  December  9th,  Xos.  1,  2  and  3  pillars,  holding  up  the  north  wall  of  the  open  pit. 
collapsed,  carrying  with  them  about  forty  feet  of  the  brow  for  a  horizontal  distance 
of  about  200  feet.  It  is  estimated  that  230,000  tons  of  ore  and  rock  fell  into  the  pit. 
Outside  of  breaking  the  dry  wall  drifts  on  the  fifth  level  between  No.  1  and  2  shafts, 
very  little  damage  to  the  mine  was  done.  The  fall  curtailed  the  output  for  about  a 
month.  A  new  hoist  is  being  installed,  and  when  the  ore  pocket  is  completed  at  the 
sixth  level  larger  skips  will  replace  the  2y2-ton  skips  now  in  use.  Two  compartments 
of  the  shaft  will  be  used  to  hoist  ore,  and  one  compartment  for  hoisting  tools,  timber 
and  men.     Safety  man-skips  will  be  put  on  early  in  1914. 

Crcan  Hill 

Crean  Hill  mine,  situated  three  miles  northwest  of  Victoria  Mines,  was  operated 
continuously  during  the  year.  The  main  shaft  was  sunk  to  the  eighth  level,  a  distance 
of  117  feet,  and  the  winze  was  sunk  from  the  eighth  to  the  ninth  level,  a  distance  of 
112  feet.  A  drift  will  be  started  immediately  to  a  point  under  the  shaft,  and  the  shaft 
will  be  raised  from  the  ninth  to  the  eighth  level.  The  ore  body  was  opened  up  on  the 
eighth  level,  and  a  large  stope  started.  There  is  also  work  being  done  at  the  fifth  and 
sixth  levels.  On  the  sixth  level,  some  of  the  old  stopes  are  being  enlarged,  while  on 
the  fifth  level  the  filling  in  the  old  stopes  is  being  worked  over.  From  the  eighth  level 
down  the  new  system  of  mining  will  be  carried  out. 

Mr.  C.  Collins  is  the  local  superintendent. 

No.  2  Mine 

The  main  shaft  of  Xo.  2  mine  was  sunk  to  the  ninth  level.  This  makes  the  total 
depth  of  the  shaft  721  feet.  Owing  to  the  ore  body  dipping  and  getting  so  far  away 
from  the  shaft,  it  was  decided  to  sink  a  second  shaft  from  the  ninth  level  down.  This 
shaft  was  started  on  the  incline  175  feet  north  of  No.  1  shaft  at  the  ninth  level,  and  was 
sunk  to  the  tenth  level,  a  distance  of  130  feet.  It  was  also  raised  to  the  eighth  level. 
A  pocket  was  cut  at  the  ninth  level. 

The  hoist  is  on  the  eighth  level.  The  skips  are  hoisted  above  the  ninth  level,  and 
the  ore  dumped  into  the  pocket.     The  ore  is  trammed  from  this  pocket  to  Xo.  1  shaft. 

Mr.  W.  Hambly  is  the  local  superintendent. 
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No.  3  Mine 

Extensive  development  work  was  done  at  No.  3  mine  during  the  year.  No.  1  shaft, 
which  is  '00  feet  deep,  had  no  work  done  on  it,  but  No.  2  shaft  was  sunk  from  the 
200-foot  to  the  300-foot  level,  and  a  drift  625  feet  long  was  driven  to  connect  the  two 
shafts  at  the  third  level.  The  new  system  of  mining  will  be  used  at  this  mine  as 
well  as  at  the  other  mines  owned  by  the  company.  The  system  at  this  particular 
mine  consists  of  driving  a  long  main  drift,  a  short  distance  south  of  the  ore  body,  and 
taking  the  general  direction  of  the  ore  body  on  the  south  side.  Cross-cuts  50  feet 
apart  are  driven  north  from  the  main  drift  at  right  angles  to  it.  Raises  are  put  up 
on  the  cross-cuts  about  50  feet  apart  and  are  placed  alternately  on  either  side  of  the 
drift.  These  raises  are  breasted  out  and  joined  at  a  height  of  15  feet  above  the  floor 
level,  thus  merging  into  a  large  stope.  Pillars  25  feet  in  diameter  are  left  to  support 
the  back,  and  the  ore  will  be  taken  out  by  the  shrinkage  system. 

The  development  work  on  the  third  level  is  finished  and  the  level  is  ready  for 
stoping.  A  pipe  line  is  being  laid  from  Whitson  lake,  a  distance  of  four  miles,  to 
supply  water  for  the  mine  and  the  town  of  Frood  Mine,  which  has  a  population  of 
about  1,200.    The  town  itself  was  built  by  the  company  within  the  past  year. 

A  vertical  compressor,  with  a  capacity  of  5,000  cubic  feet  per  minute,  is  being 
installed  in  the  new  powerhouse. 

Mr.  T.  McNamara  is  the  local  superintendent. 
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Dill  Quart/.  Ouarry 

About  300  tons  of  quartz  per  day  were  mined  and  shipped  from  the  quartz  quarry 
in  Dill  township.     The  quartz  is  mined  by  open-cut  work. 

During  the  summer  a  large  storage  bin  was  built  beside  the  track,  and  an  incline 
run  from  the  top  of  the  bin  to  the  bottom  of  the  cut.  The  quartz  is  loaded  into  small 
cars,  hoisted  up  the  incline  and  dumped  into  the  bin.  This  new  method  should  be  much 
safer  than  the  old  one  of  hoisting  the  buckets  by  a  derrick.  The  quartz  is  loaded  into 
railroad  cars  at  the  bin  and  hauled  to  Copper  Cliff,  where  it  is  crushed  for  use  at  the 
furnaces  and  converters. 

Mr.  H.  Whitehead  is  local  superintendent. 
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Hospital 

The  Canadian  Copper  Company  ha.  I   at   Copper  Cliff  a  large  hospital,  to 

replace  the  one  destroyed  hy  fire  in  1912.  The  new  building,  which  in  design  and  equip- 
ment is  not  surpassed  by  any  in  Canada,  wa  I  at  a  cost  of  $250,000.  In  form 
the  building  is  T-shaped,  with  Bpacious  sunrooms  at  either  end.  Th<  re  are  four  floors 
with  a  total  area  of  28,000  square  feet,  exclusive  of  Bub-basement 

Opening  off  the  main  corridor  are  the  dispensary,  doctors'  office,  several  private 
wards  and  two  large  typhoid  wards  and  a  separate  private  exit  for  out-patients.  The 
sterilizing  room  is  also  located  here.  To  the  right  of  the  main  entrance  is  the  Burgical 
wing,  comprising  a  number  of  private  wards  and  bathrooms  The  BOCOnd  stores  contains 
doctors'  and  nurses'  apartments,  private  and  semi-private  wards. 

In  the  basement  are  the  X-ray  and  dark  rooms,  laundry  and  drying  rooms,  morgue 
and  post-mortem  rooms,  and  a  room  containing  an  electric  light  bath  for  the  treatment 
of  skin  diseases. 

Dr.  McAuley  is  medical  superintendent,  with  a  staff  of  five  physicians  and  five 
nurses. 

Mond  Nickel  Company 

The  production  of  the  Mond  Nickel  Company  for  the  year  1913  came  from  the  Garson. 
Mond  and  North  Star  mines,  but  mostly  from  the  fir«t  named.  Development  and  con- 
struction work  was  carried  on  at  the  North  Star,  Worthington,  Frood  Extension,  Kirk- 
wood  and  Levack  properties.  The  company's  new  smelter  at  Coniston  was  completed 
in  June,  and  is  now  operating  at  full  capacity.  Diamond  drilling  was  carried  on  ex- 
tensively at  Levack,  and  a  large  body  of  high-grade  ore  was  blocked  out.  Shafts  will 
be  begun  on  this  property  early  in  1914.  It  is  estimated  that  this  is  the  largest  body 
of  ore  owned  by  the  Mond  Nickel  Company. 

The  officers  of  the  company  are: — Mr.  C.  V.  Corliss,  manager;  Mr.  O.  Hall,  mine 
superintendent;  and  Mr.  J.  E.  Robertson,  smelter  superintendent.  There  are  also  local 
superintendents  at  each  of  the  properties.  They  employed  an  average  of  about  1,200  men 
during  the  year. 

Mond  Mine 

The  main  shaft  of  this  mine  is  now  at  a  depth  of  2,027  feet  vertically,  by  far  the 
deepest  shaft  in  the  Province.  The  main  operations  during  the  year  were  confined  to 
the  tenth,  twelfth,  fourteenth  and  sixteenth  levels,  developing  the  eighteenth  level  and 
sinking  the  shaft.  The  ore  encountered  on  the  1,600  and  1,800  foot  levels  is  as  good 
or  better  than  on  the  upper  levels.  Apart  from  the  east  and  west  ore  bodies,  a  new 
high-grade  body  was  encountered  north  of  the  west  ore  body  on  the  1,400-foot  level. 
This  body  has  been  stoped  to  a  height  of  100  feet,  and  shows  high-grade  ore  in  the 
back.     The  ore  is  hoisted  on  cages  and  treated  in  the  usual  way  at  the  surface. 

Mr.  Mumford  is  the  local  superintendent,  employing  165  men. 

flarson  Mine 

The  ore  production  from  this  mine  during  the  year  came  from  the  first,  second,  third 
and  fourth  levels.  The  shaft  was  sunk  170  feet  making  a  total  depth  of  870  feet.  On 
account  of  the  ore  body  being  irregular  in  size  and  shape,  the  plans  of  the  workings  of 
the  several  levels  projected  to  the  Burfaci  cover  a  large  area  and  are  difncull  to  describe. 
Some  of  the  stopes  are  mined  by  filling  and  some  by  underhand  Btoping.  In  future,  under- 
hand stoping  will  be  employed  whenever  the  bodies  are  nol    loo   wide  to  allow   of  this 

method. 

The  cages  were  taken  off  during  the  year  and  replaced  by  automatic  dumping  skips 
with  a  capacity  of  four  tons.    The  skips  are  equipped   with   a  safety  device,  ate! 
handled  hy  a  double-drum  electric   Nordberg  hoist.     This  hoist    is  equipped   with 
matic  devices  to  prevent  overwinding,  and  to  govern  the  speed  of  hoisting  and  lower- 

;•  b.m. 
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ing.  The  men  are  lowered  and  hoisted  in  these  skips.  On  the  upper  levels  the  ore 
is  trammed  to  the  shaft  in  1-ton  and  1%-ton  cars.  Three  of  the  1-ton  cars  are  dumped 
into  the  skips  or  two  of  the  l^-ton  cars.  An  ore  pocket  was  cut  between  the  fourth 
and  fifth  levels.  All  the  ore  mined  on  the  fourth  level  is  dumped  into  this  pocket.  Also 
nearly  all  the  ore  from  the  second  level  is  carrid  through  an  ore  pass  to  the  fourth 
level  and  dumped  into  the  pocket.  The  skips  are  loaded  at  the  fifth  level  by  means  of 
a  small  loading  pocket.  This  loading  pocket,  which  holds  a  skip  load,  is  filled  from 
the  main  pocket.  When  a  pocket  is  full  the  load  is  allowed  to  run  into  the  skip.  This 
prevents  too  much  ore  getting  into  the  skip.  The  miners'  dry  house  was  enlarged  and 
several  other  buildings  built  during  the  year.  Mr.  A.  L.  Sharp  is  local  superintendent, 
employing  320  men. 


Frood  Extension  .Mine 


Frood  Extension  iMine 

The  Frood  Extension  shaft  is  situated  on  the  northeast  quarter  of  lot  7  in  the 
sixth  concession  of  McKim  township,  a  short  distance  from  the  Xo.  3  workings  of  the 
Canadian  Copper  Company. 

Shaft  No.  1  is  vertical,  with  four  compartments,  size  21  x  7  feet,  and  has  reached 
a  depth  of  900  feet. 

The  first  level  station  has  been  cut  at  400  feet,  with  a  drift  to  the  south  250  feet  in 
length.  From  this  point  a  raise  has  been  driven  connecting  with  No.  2  shaft.  At  the 
750-foot  or  second  level,  a  drift  to  the  south  has  been  driven  200  feet. 

The  shaft  is  timbered  to  a  depth  of  850  feet,  the  main  bulkhead  being  constructed 
about  12  feet  below  the  second  level.  The  third  level  station  will  be  cut  at  900  feet, 
where  the  main  ore  body  will  be  first  developed.  It  is  the  intention  of  the  management 
to  sink  this  shaft  to  a  depth  of  1,100  feet  before  mining  is  begun. 

Shaft  No.  2  is  vertical,  size  5  by  9  feet,  and  208  feet  deep.  From  this  point  connec- 
tion is  made  by  a  raise  from  the  first  level  south  drift.  This  raise  is  inclined  at 
45  degrees. 

The  company  in  March,  1914,  began  the  installation  of  a  new  compressor  and  hoist- 
ing plant.     It  is  expected  that  this  plant  will  be  in  operation  by  June  1st,  1914. 
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The  hoist  is  of  Nordberg  air-driven  type,  cylinders  u::  by  83  Inches  by  4S.     i 

two  drums  10  feet  in  diam.  t-r.  and  is  so  constructed  that  a  third  drum  may  be  lasts 
Its  speed  is  1,000  feet  per  minute,  using  a  1%-lnch  cable  and  5-ton  skip. 

The  Nordberg  compressor  has  a  capacity  of  2,800  cubic  feet  per  minute,  and  is  driven 
by  a  Wt  synchronous  motor  direcl  attached. 

Then    are  two  receivers,  each  30  feet  long  by  10  feet  in  diameter,  and  from  I 
the  air  passes  into  a  re-heater  before  being   delivered   to   the  hoist.     Any  surplus  air 
not  required  to  operate  the  hoist  will  be  used  In   the  mine. 

In   addition   to   this   air   plant    there    is    a    Rand    compressor    of    2,000  cubi. 
capacity,  belt-driven  from  an  Allis-Chalmers  motor.     The  company  have  erected  several 
comfortable  houses  for  the  miners,  and  a  small  village  known  as  Frood  Extension  has 
been  incorporated. 

Plans  for  a  rock  house,  dry  house,  magazine  and  thaw  house  are  now  ready,  and 
these  buildings  will  be  erected  during  the  summer  of  1914. 

Mr.  J.  H.  Stovel  is  superintendent,  employing  100  nun. 


tructtoa  »t  Head  frame  at  Worthing^  on  Mlm 


Nurth   Star    Mine 

The  mine,  which  was  i  Derated  continuously  during  1913. 

a  shaft  was  timbered  through  the  <>i"-n  pll  about  itu  feet,  and  then  continued  through 
the  solid  to  a  total  depth  of  300  feet  stations  were  tut  at  120  and  240  feet  sad  the 
levels  developed.    Several  oew  buildings  wer<  Including  a  ' 

in  which  is  installed  a  Canadian   Kami  Corliss  valve  compre  »r,  of   1,70 blc  feet 

capacity,  a  double-drum  in>i-t  ami  electric  transformers  and  equipment.  All  the 
machinery  is  operated  by  electricity. 
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The  greater  part  of  the  output  in  the  year  was  taken  from  the  first  and  second 
levels.  The  shaft  is  being  sunk  to  the  third  level.  The  ore  is  hoisted  in  cages  in  an 
Incline  shaft. 

Mr.  J.  H.  Smeltzer  is  the  mine  superintendent,  employing  about  145  men. 

Worthington  Mine 

The  old  Worthington  mine,  situate  about  twenty-five  miles  west  of  Sudbury  on  the 
Sault  branch,  was  reopened  by  the  Mond  Nickel  Company  during  1913.  A  3-compartment 
shaft  was  sunk  from  the  surface  to  the  first  level,  a  distance  of  200  feet.  This  shaft 
-connects  with  the  old  shaft  and  workings  of  the  mine.  There  was  also  a  small  amount 
of  developing  work  done  on  the  first  level  and  the  80-foot  level. 

The  head  frame  and  rock  house  were  erected  at  the  collar  of  No.  2  shaft,  and  are 
about  completed.  The  rock  house  and  bins  are  a  departure  from  the  type  heretofore  used 
in  the  district.  For  this  reason  the  operation  of  the  bins  will  be  watched  with  great 
interest.     If  they  work  well  it  is  likely  more  of  the  same  kind  will  be  built  in  future. 

A  large  brick  powerhouse  was  erected  during  the  year,  and  an  1,800-foot  compressor, 
a  double-drum  hoist  and  transformers  were  installed.  Several  new  cottages  of  a  good 
substantial  type  were  put  up  nearer  the  mine. 

Mr.  R.  M.  Palmer  is  local  superintendent,  employing  110  men. 

Kirkwood  Mine 

This  mine,  which  is  about  two  miles  west  of  the  Garson  mine,  was  opened  up  by 
the  company  during  the  year.  The  old  workings  include  a  pit  about  60  feet  deep  and 
30  feet  in  diameter.  This  pit  is  used  at  the  present  time  for  hoisting  the  ore  through, 
and  work  has  been  continued  in  it.  The  ore  is  hoisted  in  buckets  and  will  be  taken 
by  a  tramway  to  the  Garson  for  shipping.  A  shaft  is  about  to  be  begun  in  the  bottom 
of  the  pit.     A  6-inch  pipe  line  supplies  compressed  air  from  the  Garson. 

Mr.  Thoenen  is  local  superintendent,  employing  54  men. 

Coniston  Smelter 

On  Lot  3,  in  the  third  concession  of  the  township  of  Neelon,  the  Mond  Nickel  Com- 
pany have  erected  a  new  smelting  plant.  A  large  acreage  has  been  purchased  in  this 
township,  and  a  flourishing  village  has  grown  up  near  the  plant.  The  old  smelter  at 
Victoria  mines  has  been  dismantled,  and  the  offices  removed  to  Coniston,  where  an  ideal 
smelter  site  has  been  obtained.  Situated  about  eight  miles  east  of  Sudbury,  on  the 
main  lines  of  the  Canadian  Pacific  railway  and  Canadian  Northern  railway,  direct  con- 
nection is  afforded  to  all  the  company's  mines  in  the  district.  Ore  from  the  Garson 
mine  is  shipped  via  Canadian  Northern,  Victoria  mine  ore  via  Algoma  Eastern  and 
Canadian  Northern,  and  the  Canadian  Pacific  railway  gives  direct  connection  with  the 
Frood  Extension  and  Levack  properties. 

Work  on  the  new  plant  began  in  1911,  and  the  furnaces  were  blown  in  on  May  li'th, 
1913. 

The  plant  consists  of  three  modern  Allis-Chalmers  blast  furnaces,  size  50  x  240 
inches,  each  having  32  4V>-inch  tuyeres,  through  which  air  is  blown  at  30-ounce  pres- 
sure. 

Tho  roasted  ore  is  brought  in  from  the  roast  yards  about  three-quarters  of  a  mile 
distant  via  Canadian  Northern,  and  delivered  to  the  bins  in  standard  gauge  ore  cars. 
The  furnace  charge,  which  consists  of  roasted  and  green  ore  in  equal  parts,  converter 
slag,  limestone  and  cok<\  is  delivered  to  the  furnaces  in  cars  of  500-pound  capacity, 
hauled  by  an  electric  locomotive. 
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On  the  date  or  Inspection,  two  furnaces  were  In  blast,  each  smelting  100  tons  of 
ore  per  24  hours,  which  amount  may  be  Increased  In  the  future  The  furnace  mat 
containing  about  :'o  per  cent  copper  and  nickel,  Is  tapped  Into  a  settler  20  feet  In 
diameter.  From  the  settler  it  is  tapped  Into  a  LO-ton  ladle,  and  conveyed  bj  a  Whiting 
foundry  50-ton  crane  to  the  converter.  There  are  three  Pierce-Smith  standard  b 
converters,  each  having  a  capacity  of  20  tons  per  day  of  Bessemer  matte,  containing 
80  per  cent,  copper  and  nickel. 

The  converter  slag  is  tapped  into  ladles  and  returned  to  the  furnaces.  The  B<  B»  mer 
matte  is  poured  into  moulds,  and  broken  up  for  Bhlpment  in  oak  casks  to  the  company's 
refining  plant  at  Clydach,  near  Swansea,  Wal<  -. 

The  flue  dust  and  a  portion  of  the  ore  Ones  are  Bintered  <>n  a  Dwight-Uoyd  Btraight 
line  sintering  apparatus,  and  the  sulphur  reduced  to  one-hall  its  original  per©  atage. 
The  product  from  this  machine  Is  returned  to  the  blast  furnace.  The  Bintering  plant 
is  still  in  the  experimental  stage. 

The  main  furnace  building  is  360  by  140  feet,  the  converters  bi  ing  in  the  same  build- 
ing, placed  directly  in  front  of  the  blast  furnaces. 

Air  is  furnished  by  two  Nordberg  blowers,  having  a  total  capacity  of  17,000  cubic 
feet  of  air,  and  three  Connelsville  blowers  with  a  capacity  ol  16,000  cubic  feet;  one 
large  Connelsville  blower  is  being  installed. 

Electric  power  from  the  Wahnipitae  Power  Company  is  used  throughout  the  smelter. 

The  main  furnace  stack  is  200  feet  high  and  1»;  feet  inside  diameter,  and  the  sin- 
tering plant  stack  is  175  feet  high,  and  eight  feet  in  diameter.  Both  were  built  by  the 
Alphonse  Custodis  Chimney  Construction  Company. 

Mr.  C.  V.  Corliss  is  manager,  and  Mr.  J.  E.  Robertson  smelter  superintendent 

British  America  Nickel  Company 

The  British  America  Nickel  Company,  successors  to  the  Dominion  Nickel  Copper 
Company  and  Holmes  and  Wilson,  confined  their  operations  to  development  work  at 
the   Whistle,  sinking   th(    Murray  shaft,  and  construction   work  at    Nlckelton     the   town- 

tor  tlic  company's  proposed  smelter,  tour  miles  west  ol  Sudbury.  During  the  sum- 
mer months  several  houses  were  built  at  Nickelton  and  a  smelter  site  located,  and  a 
large  staff  of  engineers  worked  all  summer  on  the  plans  for  the  smelter,  etc.,  and  had 
the  same  almost  completed.  In  the  fall,  all  operations  were  suspended,  with  the  excep- 
tion of  the  shaft  at  the  Murray.  It  is  stated  that  the  smelter  construction  was  stopped 
on  account  of  shortage  ol  material,  and  also  thai  there  was  no  seed  ol  having  the  smel- 
ter completed  until  there  was  ore  enough  developed  to  Bupplj  the  Bame,  which  will 
have  a  capacity  ol  1,1 tons  per  day. 

The  company  had  several  diamond  drills  at  work  during  the  early  part  ol  the  year 
on  the  Murray  and  Elsie  properties.  Alter  the  largi  deposil  was  located  mi  the  Murray, 
the  company  bought  out  the  Gertrude,  Elsie  and  Victor  from  the  Lake  superior  Cor- 
poration. They  now  own  21  properties,  and  if  Is  estimated  tha:  the]  have  a  very  large 
tonnage  of  ore  blocked  out.  It  is  likely  the  construction  of  the  smelter  will  be  con- 
tinued during  1914.  Electric  power  for  mines  and  Bmelter  will  be  brought  in  from  a 
large  power  plant. 

The  officers  ol  the  company  are  F  8  Pearson,  president;  J.  Prater  Taylor,  vlce- 
president;  J.  C.  McAllister,  managing  director;  J.  a.  Holmes,  manager;  i:.  E.  rllbbert, 
superintendent  ol  mines;   i:    w.  Deacon,  metallurgical  engim 

Murrav     Mine 

A  3-coiiipartmeiit  shall  was  begun  at  the  Murray  Mine  in  1913,  and  is  now  down 
400  feel  on  an  incline  of  36  i  been  cut  and  timbered.    The 

shaft  is  so  flat   that   a   Btairway   was  built    in   it    t •  >r  the  men   to   walk   up  and   down   on.      It 
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is  the  intention  of  the  company  to  sink  the  shaft  to  a  total  depth  of  1,200  feet.  The 
shaft  is  located  east  of  the  ore  body  and  is  in  the  solid  rock  throughout.  It  dips  at 
about  the  same  angle  as  the  ore  body. 

Mr.  E.  E.  Hibbert  is  superintendent,  employing  45  men. 

Long  Lake  Gold  Mine 

The  Canadian  Exploration  Company  operated  their  mine  and  mill  at  Long  lake 
continuously  during  1913.  By  the  addition  of  a  new  tube  mill  and  extensive  changes 
in  the  cyanide  department  the  capacity  of  the  20-stamp  mill  will  be  almost  double  in 
1914.     The  present  capacity  is  about  120  tons  per  day. 

During  the  summer  months  all  the  ore  is  broken  in  the  open  pit  and  dropped  down 
to  the  first  and  second  levels  through  ore  passes.     On  the  first  level  the  ore  is  trammed 


Surface  Plant  at  Lon»r  Lake  Gold  Mine 


to  the  shaft  and  dumped  into  an  ore  pocket  which  holds  about  30  tons.  The  skips  are 
loaded  from  the  ore  pocket,  and  hoisted  to  a  bin  at  the  collar  of  the  shaft.  An  aerial 
tram  takes  the  ore  from  this  pocket  to  the  mill  bins,  a  distance  of  about  300  feet.  The 
buckets  are  loaded  at  the  bins  and  dumped  automatically  at  the  mill.  In  the  winter 
months  the  ore  is  mined  underground  by  overhand  stoping.  At  present  stoping  is  being 
carried  on  at  the  first  level.  Part  of  the  broken  ore  is  dropped  directly  into  the  100-ton 
pocket  on  the  second  level  through  an  ore  pass,  and  part  of  it  is  trammed  to  the  shaft 
at  the  first  level.  The  open  pit  is  about  100  feet  in  diameter  and  40  feet  deep.  The 
shaft  is  225  feet  |eep  vertically.  All  the  development  work  is  done  on  the  first  and 
main  level.  A  new  vertical  direct-driven  compressor  of  the  marine  type  was  installed 
during  the  year. 

Mr.  R.  W.  Brigstocke  is  manager,  employing  85  men. 
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Moose  Mountain  Iron  Mine 

The  Moose  Mountain  mine,  which  is  in  the  town  of  Sellwood,  33  miles  north  of 
Sudbury,  on  the  Canadian  Northern  Ontario  railway,  operated  continuously  during 
1913.  No.  1  mill,  which  is  used  to  concentrate  the  ore  from  Nos.  1.  5,  and  6  on  bodies, 
ran  steadily  during  the  year.  The  on-  from  these  three  deposits  is  put  through  a  No.  9 
gyratory  crusher  and  taken  by  a  bell  conveyor  to  a  large  bin  in  the  mill.  From  here 
it  passes  through  more  gyratory  crushers,  which  crush  to  a  1-inch  ring,  and  is  concen- 
trated magnetically.  The  greater  part  of  the  rock  is  sold  as  trap  rock.  The  total  output 
of  the  three  ore  bodies  in  the  year  was  146,000  tons,  while  No.  1  mill  turned  out  104,000 
tons  of  finished  product. 


General  View  of  iMoose  Mountain  .Mine 


No.  2  mill,  which  was  only  in  its  experimental  stages,  operated  for  the  first  three 
months  in  the  year,  but  had  to  be  closed  down  on  account  of  a  shortage  of  power.  This 
mill  takes  care  of  all  the  dust  and  fines  from  No.  1  mill,  and  the  output  of  the  several 
ore  bodies  that  cannot  he  concentrated  in  No.  1  mill.  The  ore  is  crushed  very  One 
and  concentrated  magnetically.  Th<  concentrates  are  briquetted  and  fused.  After  tin- 
fusion  takes  place  tin'  briquettes  arc  solid  enough  to  stand  very  rough  usage  and  con- 
tain about  63  per  cent.  iron.  This  process  also  removes  some  phosphorus  and  gives  a 
Bessemer  product. 

No.  1  deposit  furnishes  nearly  all   the  ore  fur  No.   1    mill.     Tin'  ore  is  broken   in   tin- 
open  pit  and  dropped  to  the  first  level  through  targe  ore  pa     ■  It   i.-   in>i  -ted  from   i 
in  skips  through  the  3-compartmenl  shaft.    No.  '<  deposil  furnishes  a  small  amount  ol 
ore  to  No.  1  mill.    This  deposil   is  aboul    1,000  reel  Boutb  of  No.   I      The  or<    is  taken 

from  No.  5  deposit  to  the  crushers  by  gravity,  and  tl mpty  skips  are  hauled  back.    The 

shaft  was  sunk  60  feet  during  the  year. 

Mr.   F.    A.   Jordan   is   manager,   ■  mployiriR    238   men. 
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Algoma  Steel  Corporation 

The  Algoma  Steel  Corporation  operated  the  Helen  and  Magpie  mines  in  Michipicoten 
and  the  blast  furnaces  at  Sault  Ste.  Marie,  and  did  extensive  diamond  drilling  at  the 
Helen,  Josephine  and  Morrison  properties.  The  Josephine  is  one  of  the  old  properties 
which  contain  hematite.  The  Morrison  is  a  pyrite  property  near  the  Goudreau,  and  is 
being  developed  and  tested.  The  Goudreau  was  leased  to  the  Madoc  Mining  Company, 
who  are  drilling  on  it  at  present,  and  intend  to  operate  in  the  near  future.  Construc- 
tion work  was  carried  on  at  the  Helen  and  Magpie  mines. 

Mr.  J.  Frater  Taylor  is  president;  Mr.  W.  E.  Franz,  vice-president;  Mr.  S.  Hale, 
manager;   Mr.  A.  Hasselbring,  superintendent  of  mines. 


Roasting  Plant  at  Magpie  Mine  in  Course  of  Construction 


Magpie  Iron  Mine 

At  the  Algoma  Steel  Corporation's  Magpie  mine  in  the  Michipicoten  district,  experi- 
ments in  preparing  siderite  ore  for  the  market  have  been  under  way  since  January  1st, 
1913. 

The  siderite,  as  it  comes  from  the  mine,  carries  from  33  to  37  per  cent,  iron,  and 
an  objectionable  percentage  of  sulphur.  Consequently  the  treatment  in  preparing  the 
ore  for  market  must  include  both  calcination   and  de-sulphurization. 

The  roasting  plant  erected  for  the  first  attack  on  this  problem  consisted  of  one 
125-foot  rotary  kiln,  discharging  into  two  60-foot  rotary  kilns.  The  60-foot  kilns  were 
fired  with  producer  gas,  and  the  125-foot  kiln  with  the  waste  gases  from  the  shorter 
kilns.  Powdered  coal  was  also  tried  instead  of  gas  for  firing  the  kilns.  Later,  an 
attempt  was  successfully  made  by  Mr.  Hasselbring  to  effect  both  calcination  and  de- 
sulphurization  in  the  125-foot  kiln  alone,  using  powdered  coal  as  fuel.  The  result,  so 
far,  has  been  satisfactory. 
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This  being  the  pione<  r  attempt  to  make  the  siderlt  \,u  Ontario  marketable, 

there  are,  naturally,  many  difflcultiea  to  contend  with.    The  A!.  trporation 

have,  however,  considered  it  advisable  to  erect  new  roasting  units,  laid  out  in  Bucb  a 
way  as  the  experience  of  the  past   tew   months  suggests,   in   the   hope   that    the   I 
tonnage  secured  from  a  plant  of  several  units  may  sufficiently  redu< 
ducing  a  marketable  ore. 

The  new  units  will  consist  of  one  125-foot  kiln  each,  Bred  by  powdered  coal. 

Helen  Iron  Mine 

The  production  of  hematite  from  the  Helen  iron  mine  in   1913  was  not  as  great  as 
in  1912.     This  was  due  mainly  to  the  fact  that  the  old  shaft  was  moving  toward 
open  pit.  between  the  second  level  and  the  surface.     For  this  reason  No.  .'  -halt   had  to 
be  extended  on  an  incline  of  61  d  from  the  fourth  level  to  a  point  on  the  sui 


\  lew  «>i   lube-.  Magpie  Roasting  Plant 


200  feet  south  of  the  collar  of  the  old  shaft  and  150  feet  higher  The  total  distance 
driven  was  481  feet.  It  may  be  Interesting  to  know  that  the  last  235  feet  of  the  shaft. 
which  was  6  by  14  feet  inside  timbers,  was  raised  ami  timbered  with  the  regular 
10  by  10-inch  sets  placed  al  5-fool  centres  In  --"■_•  days  of  two  ten-hour  shll 

Th<   crusher  was  moved  from  the  old  to  the  new  location  at  the  top  of  the  bill.    The 
hoist  was  moved  300  feet  farther  Boutb  and  7.".  feet   higher.     A  bell  conveyor,  Lin  feet 

long,  was  installed  to  carry  the  crushed  ore  from  the  crusher  to  ti re  bin  on  the  Bide 

of  the  hill.    The  on>  is  carried  by  gravity  from  the  belt  conveyor  t<>  the  railroad 

Ore  was   mined   on   the   sixth   and   Beventb    levels.     <>n    the   former   the   pillars    were 
robbed,  but  the  greater  part  of  the  ore  was  won  from  the  fall  above  the  sixth  level  under 
the  open  pit.     This  ore  comes   principally    from   the   pillars   that    collapsed   on   tie-   third, 
fourth  and  fifth  levels  in   1911.     All   the  ore  from   these  pillars  cannot    hi      aved     b» 
it  is  badly  mixed   with  pyril 
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General  View  of  New  Plant  at  Helen  iMine 


Steep  Hill  Falls  Power  House,  Michipicoten 
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On  the  seventh  level  the  ore  Is  mined  by  the  caving  syst.-ui.  Three  BUD-levels  art- 
being  worked  between  the  sixth  and  seventh  levels.  These  sub-levels  are  15  feet  apart, 
and  are  carried  in  a  series  of  steps  from  the  sixth  to  the  seventh  level.  All  the 
ore  is  trammed  into  raises  by  l-ton  cars,  atb  leveL     It  Ifl  taken  from 

the  raises  on  the  eighth  level  to  the  Bhaft  in  2-ton  • 

A  large  deposit  of  low-grade  pyrite,  which  lies  under  Boyer  lake,  will  be  opened  up 
in  the  near  future.  This  pyrit«'  occurs  in  the  form  of  sand.  The  Impurities  are  very 
small  partieles  of  iron  ore  Intimately  disseminated  throughout.  A  concentrating  plant 
will  be  installed  to  handle  this  pj 

A.  A.  MacKay,  superintendent,  a  ded  by  Q.  K.  MacLaren  In  Beptemher,    An 

average  force  of  80  men  was  employ.  .1. 

International  Trap  Rock  Company 

The  trap  rock  quarry  at  Bruce  Mines  was  opened  up  and  a  large  plant  installed  in 
1913. 

The  rock  is  taken  from  the  quarry  and  hauled  in  .".-ton  cars  to  a  5  by  7-foot  jaw 
crusher,  which  is  said  to  be  the  largest  crusher  in  Canada.  The  rock  is  discharged 
from  the  jaw  crusher  into  No.  9  gyratory  crushers,  and  is  fed  from  there  to  a  series 
of  bucket  conveyors.  From  these  it  goes  to  a  series  of  revolving  trommels,  in  which 
it  is  sized.  The  several  sizes  are  taken  on  belt  conveyors  to  the  stock  yard.  Two 
concrete  tunnels  run  under  the  stock  yard,  and  the  rock  is  fed  on  to  a  belt  conveyor 
which  runs  in  the  tunnels;  this  takes  the  ore  directly  to  the  boats. 

It  is  estimated  that  the  plant  can  handle  from  400  to  600  tons  of  material  per  hour. 

Mr.  Martin  is  superintendent. 
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III.     riMISKAMING 

Cobalt  ami  \  kinitx 

The  production  of  Bilver  fn  approximately  half  a  million 

ounets  less  in   1913  than  in   L912,  being  29,682.015  oun  m pared   with  30,24 

ounces  during  the  previous   year.     This   repi  bout    u   pi 

total   production   of  sil 

Four  new  dividend  payers  appeared  during  1913:  Seneca-Superior,  Casey  Cobalt, 
Cobalt  Lake,  and  Caribou  Cobalt,  formerly  the  Drummond  mine.  The  most  important 
features  of  the  year  were  the  eatlsfactoi  obtained  during  developmenl   by  the 

Casey  Cobalt  mine  in  Casey  township,  also  by  the  Seneca-Superior  lake,  Coleman 

township,  and  the  remarkable  high-grade  veins  exposed  on  the  Kerr  Lake  Mining  Com- 
pany's property  by  the  dewatering  of  Ken-  lake. 

Owing  to  the  gradual  depletion  of  the  high-grade  reins  In  the  Cobalt  district,  the 
mining  companies  are  increasing  the  amount  of  low-grade  ore  beinK  tl  llting  in 

the  employment  of  more  men  and  demand  for  more  power.  The  Northern  Ontario  Light 
and  Power  Company  are  developing  an  additional  4,000  horse-power  at  Fountain  falls 
on  the  Montreal  river,  10  1-3  miles  below  Gillies  depot.  Cobalt  camp  is  now  using 
about  20,000  horse-power. 

The  Miller  Lake-O'Brien  mine,  Gowganda,  is  developing  about  500  horse-power  on 
the  east  branch  of  the  Montreal  river,  between  Gowganda  and  Burke  lakes. 

The  tonnage  of  ore  milled  during  the  year  showed  an  increase  of  46  per  cent, 
compared  with  1912.  An  80-stamp  mill  was  built  by  the  Northern  Customs  at  Mileage 
104,  one  mile  north  of  Cobalt.  The  Beaver,  Cobalt  Lake  and  Casey  Cobalt  companies 
doubled  their  milling  capacity  during  the  year,  and  the  BffcKinley-Darragh-Savage  com- 
pany added  twenty  stamps  to  their  30-stamp  mill.  The  Buffalo  Mines  completed  a  mill 
for  high-grade  ore. 

Concentrating  Plants 

The  concentrating  plants  and  their  capacity  are  shown  in  the  following  table: 


Mill 


Capacity  per  day, 

Toils. 


Beaver  

Buffalo 

Cobalt  Lake 

Cobalt  Reduction 

Colonial 

Coniagas 

Dominion  Reduction 

Eudson  Bay 

King  Edward 

McKinley— Darragh-Savage 

Nipissing 

Nipissing  Reduction 

Northern  Customs 

I  I'Brien  

Penn-Canadian 

Silver  Cliff 

Temiskaming 

Trethewey 

i  lutlying  <  Samps. 

ill 

Miller  Lake— O'Brien 

Wettlaufer 

T  itals 


90 
250 
150 
335 

25 
180 

IT.'. 

7(1 
30 
200 
240 
7u 
225 
140 


130 
110 


30 
30 


No.  of  Stamps. 


Method  of  Treatment. 


(  rushing  l>y  rolls    Concentration. 

Concentration  and  cyan 
Concentration. 


4(1 
120 

in 
(in 
4ii 

20 

li) 
50 

4(i 


Pan  amalgamation,  concen- 
tration and  cyaniding. 

titration. 


Cyaniding. 
Crushing  by  rolls    Concentration. 
80 

30  Concentration  and  cyaniding. 

bing  by  rolls    (one.  otration. 


4(i 
30 


in 
Crushing  by  rolls 


2,720 


610 
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Labor 

There  were  no  labour  troubles  in  Cobalt  and  vicinity  during  1913.  The  number  of 
men  employed  was  about  500  more  than  last  year.  There  was  a  very  marked  difference 
in  the  supply  of  labour  at  the  beginning  of  the  year  compared  with  the  latter  months, 
there  being  a  scarcity  of  even  unskilled  labour  during  the  first  nine  months  of  1913. 
Skilled  English-speaking  miners  can  always  obtain  employment,  although  during  the 
winter  1913-14  there  was  a  surplus  supply  of  unskilled  labour. 

Twelve  men  were  killed  in  Cobalt  during  the  year;  ten  of  these  fatalities  occurred 
underground  and  two  on  the  surface.  Two  men  were  killed  underground  in  Gowganda. 
This  is  an  increase  of  five  over  the  preceding  year. 

On  January  1st,  1914,  the  Eight-hour  Act  came  in  force  in  the  mines  of  this  dis- 
trict. This  Act  calls  for  eight  hours  work  underground — from  face  to  face.  The  only 
difficulty  which  arose  from  the  change  in  hours  was  at  the  Coniagas  mine,  where  the 
management  continued  the  nine-hour  day,  allowing  and  paying  the  men  for  one  hour 
going  to  and  from  work.     A  strike  resulted,  but  was  shortlived. 

Cobalt  Silver  Mines 

Aladdin 

The  Aladdin  Company  own  and  operate  the  old  Silver  Queen  mine,  employing  an 
average  of  16  men.  Captain  Conrad  Jorgensen  is  president,  and  Mr.  J.  A.  McVichie 
is  manager.  Ore  amounting  to  1,898  tons  was  milled  at  the  Nipissing  Reduction  Com- 
pany's works,  which  were  leased  by  the  Aladdin.  This  ore  produced  57.212  tons  of 
concentrates,  of  which  31.5  tons  were  shipped,  yielding  19,511.4  fine  ounces  of  silver. 

Bailey 

The  Bailey  Cobalt  Mines,  Limited,  under  superintendent  Floyd  Weed,  carried  on 
work  during  the  year  on  the  southwest  quarter  of  the  north  half  of  lot  4  in  the  fourth 
concession  of  Coleman,  adjoining  the  Penn-Canadian  mine.  Mr.  G.  A.  Benson  is  presi- 
dent and  treasurer  of  the  company. 

The  following  table  shows  the  development  work  during  the  year: 


Drifts. 

Cross-cuts, 

Raises. 

Shafts. 

1st  level  .               

feet. 
Ill 
117 

feet. 
146 

47 
107 

28 

feet. 

feet. 

72            

2nd  level  

255 
92 
65 

140 

16 

72 

14 
24 

4 

4th  sub-level 

9 

Shaft   

•~>2 

Totals 

780 

366 

169 

56 

Total  development 1 ,371  feet 


Beaver 

The  Beaver  mine,  situated  on  the  north  half  of  the  northwest  quarter  of  the  north 
half  of  lot  1  in  the  third  concession  of  Coleman,  is  owned  and  operated  by  the  Beaver 
Consolidated  Mines,  Limited,  which  have  an  authorized  capital  of  2,0D0,000  shares  of  a 
par  value  of  $1.00  each.  The  officers  are  as  follows:  Frank  L.  Culver,  president  and 
general  manager;   C.  C.  James,  vice-president;   H.  E.  Tremain,  secretary-treasurer. 
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Shipment  of  Silver  Bullion  lrom  lUitlalo  Mine 


New  Hiirh-Urade   Mill  at  lluffalo   Ml—,   l.nnitc.l 
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During  the  year  the  capacity  of  the  concentrator  was  increased  by  the  addition  of 
a  larger  ball  mill  to  100  tons  per  day.  A  new  Nordberg  hoist  was  purchased,  capable 
of  lifiing  8,000  lb.  from  a  depth  of  2,000  feet  at  a  speed  of  1,800  feet  a  minute.  As 
soon  as  the  noist  is  installed  the  shaft  will  be  continued  to  the  900-foot  level. 

Underground  work  during  the  year  was  as  follows: 

Drifting 3,222.5  feet 

Cross-cutting 916  feet 

Sinking 96.5  feet 

Raising 287.5  feet 

Total 4,522.5  feet 

Stoping — 4,685  sq.  yards. 

Station  cut  at  the  800-foot  level. 

The  main  shaft  is  now  down  820  feet.  On  the  460-foot  level  two  veins  of  high- 
grade  ore  were  cut  in  the  granite  formation. 

During  the  year  the  mill  operated  293 %  days  and  treated  25,256  tons  of  ore.  The 
heads  averaged  18.6  oz.  silver  and  the  tails  3.65  oz. 

One  dividend  of  $60,000  was  paid  during  the  year. 

This  company  during  the  past  two  years  have  been  paying  particular  attention  to 
safety,  both  above  and  below  ground,  and  have  a  thorough  system  of  inspection.  Dur- 
ing the  year  only  one  accident  occurred,  and  that  a  minor  one. 

Buffalo 

This  mine,  situated  on  the  townsite  of  Cobalt,  is  owned  and  operated  by  the  Buffalo 
Mines,  Limited,  which  have  an  authorized  capital  of  $1,000,000,  the  shares  having  a  par 
value  of  $1.00. 

The  officers  of  the  company  are  as  follows:  Mr.  Chas.  L.  Denison,  president;  Mr. 
Robt.  \V.  Pomeroy,  vice-president;  Mr.  Geo.  C.  Miller,  secretary-treasurer;  Mr.  Tom  R. 
Jones,  general  superintendent;    Mr.  E.  W.  Jones,  assistant  superintendent. 

The  development  work  during  the  year  was  as  follows:  Drifting,  1,979  feet;  rais- 
ing, 92  feet;  stoping,  62,844  square  feet.  Operations  underground  were  practically  on 
the  same  plan  as  in  former  years. 

The  low-grade  mill  treated  71,042  tons;  the  cyanide  plant,  11,744  tons;  the  high- 
grade  mill,  1,116  tons  of  high-grade  ore  and  concentrates.  From  the  high-grade  ore 
and  concentrates  treated  at  the  high-grade  plant,  1,668,763  fine  ounces  of  bullion  were 
recovered  and  shipped.  A  shipment  was  also  made  of  57  tons  of  concentrates,  which 
returned  83,436  fine  ounces  of  bullion,  giving  a  total  of  1,752,199  fine  ounces  of  silver 
bullion  shipped  during  the  year. 

Casey  Cobalt 

This  property,  situated  on  the  southeast  quarter  of  the  south  half  of  lot  5  in  the 
first  concession  of  Casey  township,  about  10  miles  northeast  of  the  town  of  New  Lis- 
keard,  is  controlled  by  the  Casey  Cobalt  Mining  Company,  Limited,  with  an  authorized 
capital  of  $100,000.     The  company  was  an  important  producer  during  1913. 

A  30-stamp  mill  is  in  operation.  A  power  line  has  been  built  from  New  Liskeard 
and  the  plant  is  now  electrically  driven. 

Mr.  N.  R.  P.  Parker  is  president;  Mr.  John  Shaw,  manager. 

Chambers-  Ferland 

The  Chambers-Ferland  Mining  Company,  Limited,  continued  operations  in  the  old 
No.  1  and  No.  2  shafts,  adjoining  the  La  Rose  and  O'Brien,  but  the  chief  development 
during  the  year  was  the  sinking  of  No.  4  shaft  to  a  depth  of  304  feet,  on  their  terri- 
tory west  of  the  railway.  The  officers  of  the  company  are  as  follows:  Captain  C.  Jor- 
gensen,  president;  Mr.  Arthur  Ferland,  vice-president;  Mr.  Alex.  Fasken,  secretary- 
treasurer;   Mr.  J.  A.  McVichie,  manager. 
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At  the  Nipissing  Reduction  Company's  works  8,886  tons  of  ore  were  milled,  yield- 
ing 57.898  tons  of  concentrates,  containing  50,401  fine  oz.  of  silver.  In  addition,  172.264 
tons  of  ore,  containing  19,066.27  fine  oz.  of  silver,  were  shipped  to  smelters. 

Following  is  a  summary  of  the  development  work  done  during  the  year: 

Sinking 359  feet 

Raising 168  feet 

Drifting   and   cross-cutting    790  feet 

Stoping   (all  in  No.  1  mine) 2,595  tons 

City  of  Cobalt 

The  control  of  the  City  of  Cobalt  Mining  Company  was  purchased  early  in  the  year 
by  interests  allied  with  the  Cobalt  Townsite  Mining  Company. 

The  new  officers  are  as  follows:  J.  P.  Watson,  president;  W,  R.  P.  Parker,  vice- 
president;  C.  E.  Watson,  manager. 

The  development  during  the  first  five  months  of  the  year  consisted  of  about  1,000 
feet  of  drifting  and  cross-cutting,  about  100  feet  of  raising,  and  the  deepening  ol  the 
shaft  from  330  to  400  feet.  The  development  under  the  new  management,  from  June  7th 
to  December  31st,  1913,  comprised:  drifting,  548  feet;  cross-cutting,  830  feet;  raises, 
196  feet. 

A  new  9  by  12  single  drum  hoist  was  installed. 

Cobalt  Comet  Mine 

During  the  year  the  Drummond  mine  was  sold  to  the  Cobalt  Comet  Mines,  Lim- 
ited, the  new  owners  taking  possession  on  March  31st.  It  is  now  known  as  the  Cobalt 
Comet  mine.  The  portion  of  the  property  underlying  Kerr  lake  was  subsequently  sold 
to  the  Kerr  Lake  and  Crown  Reserve  companies,  who  are  operating  it  under  the  name 
of  Drummond  Fraction.  The  area  of  the  fraction  is  about  seven  acres  and  the  area 
of  the  Cobalt  Comet  about  71  acres.  The  Cobalt  Comet  is  controlled  by  the  Caribou- 
Cobalt  Mines  Company. 

The  property  is  operated  through  two  shafts,  No.  1  and  No.  5,  which  are  140  feet 
and  200  feet  deep  respectively.  No.  5  shaft  is  equipped  with  an  electric  hoist  and 
cage,  and  No.  1  with  a  steam  hoist  and  skip.  The  shafts  are  connected  by  drifts 
underground.     There  is  a  total  of  8,915  feet  of  development. 

The  low-grade  ores  are  shipped  over  the  aerial  tramway  to  the  Dominion  Reduction 
Company's  mill  and  by  rail  to  the  Northern  Customs  Concentrators.  The  high-grade 
ore  is  sold  to  the  Nipissing  high-grade  mill.  The  total  output  for  the  year  was  about 
15,500  tons. 

Mr.  E.  V.  Neelands  is  manager  of  the  company  and  60  to  70  men  are  employed. 

Cobalt  Lake 

Cobalt  Lake  Mining  Company,  Limited,  own  and  operate  the  bed  and  margin  of 
Cobalt  lake.  The  officers  of  the  company  are  as  follows:  Sir  Henry  Pellatt,  president; 
Major  J.  A.  Murray,  vice-president;  Messrs.  W.  R.  P.  Parker,  Hugh  Blain,  J.  F.  Watson, 
directors;   G.  F.  Morrison,  secretary-treasurer;   M.  B.  R.  Gordon,  manager. 

The  manager  reports  the  following  underground  work  during  the  year:  Drifting, 
1,570  feet;  cross-cutting,  1,442  feet;  raises,  285  feet;  winzes,  98  feet;  shafts,  14  feet; 
stoping,  423,449  cu.  feet. 

The  exploratory  work  opened  up  two  new  enriched  areas,  viz.:  vein  No.  1,  and 
vein  system  No.  2.  Vein  No.  1  was  encountered  by  a  cross-cut  driven  west  along  the 
McKinley-Darragh-Savage  boundary  line,  and  has  been  drifted  on  at  the  225-foot  level 
for  a  distance  of  320  feet  to  the  Townsite  Extension  boundary.  At  this  level  it  was 
entirely  in  the  Keewatin,  the  conglomerate  lying  from  15  to  20  feet  above.  Four  raises 
were  driven  from  this  level,  and  each  one  encountered  good  ore  on  reaching  the  con- 
glomerate.    The  opening  up  of  vein  system  No.  2  has  been  the  greatest  success  during 
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the  year.  A  total  of  600  feet  of  drifting  has  been  done  on  these  veins.  Vein  No.  1 
runs  parallel  to  a  fault  along  which  the  rock  is  much  fractured,  permitting  extensive 
seepage  from  the  lake  above.  Very  little  stoping  is  being  done  here  until  after  the 
lake  is  drained. 

On  December  23rd,  1913,  Mr.  T.  E.  Godson,  Mining  Commissioner,  made  an  award, 
granting  the  company  permission  to  drain  the  lake.  This  work  will  probably  be  car- 
ried out  during  the  coming  year. 

During  the  year  the  size  of  the  mill  was  doubled  by  the  addition  of  twenty  stamps, 
at  a  cost  or  $45,000.00,  and  the  new  stamps  were  put  in  operation  towards  the  end  of 
May. 

The  mill  treated  during  1913  a  total  of  37,616  tons  of  ore,  with  an  average  silver 
content  of  25.4  ozs.  per  ton.  From  this  tonnage,  1,000.4  tons  of  concentrates  were  pro- 
duced, containing  a  total  of  803,543  ozs.  of  silver.  The  mill  was  run  309  days,  at  a 
net  cost  for  operation  and  maintenance  of  $54,764.20. 

The  total  output  of  the  mine  for  the  year  was  973,676  oz.  of  silver. 

Cobalt  Townsite 

The  Cobalt  Townsite  Mining  Company,  Limited,  with  an  authorized  capital  of 
$100,000,  hold  a  99-year  lease  from  the  Temiskaming  and  Northern  Ontario  Railway 
Commission  of  the  south  38  acres  of  the  townsite  of  Cobalt. 

Mr.  W.  R.  P.  Parker,  of  Toronto,  is  president;  J.  P.  Watson,  vice-president;  R. 
Simpson,  secretary-treasurer;   C.  E.  Watson,  manager. 

The  development  during  the  year  consisted  of  2,183  feet  of  drifting;  3,559  feet  of 
cross-cutting;   603  feet  of  raising  and  162  feet  of  sinking. 

The  Northern  Customs  Concentrators,  which  previously  treated  the  company's  ore 
under  contract,  was  purchased  and  taken  over  on  November  1st. 

Colonial 

The  Colonial  Silver  Mines,  Limited,  operated  the  mine  and  mill  during  January 
and  February,  1913.  The  mill  was  leased  to  the  Right  of  Way  Mining  Company,  and 
that  company's  ore  was  treated  there  during  the  last  seven  months  of  the  year. 

A  small  amount  of  work  was  done  on  the  350-foot  level  of  the  mine  during  the 
last  quarter  of  the  year. 

Coniagas 

The  Coniagas  Mines,  Limited,  having  an  authorized  capital  of  800,000  shares  of  a 
par  value  of  $5.00,  own  and  operate  the  Coniagas  mine,  consisting  of  40  acres  on  the 
townsite  of  Cobalt,  and  the  issued  capital  stock  of  the  Coniagas  Reduction  Company, 
Limited.  The  Board  of  Directors  is  as  follows:  R.  W.  Leonard,  St.  Catharines,  presi- 
dent and  general  manager;  Alex.  Longwell,  Toronto,  vice-president;  R.  P.  Rogers, 
Cobalt;  F.  J.  Bishop,  Brantford;  Welland  D.  Woodruff,  St.  Catharines. 
During  the  year  $1,640,000  was  paid  in  dividends. 

The  assistant  to  the  president  reports  that  during  the  year  the  following  under- 
ground work  was  done: 

Drifting 2,160  feet 

Cross-cutting 1,655  feet 

Winzes  77  feet 

Raises 104  feet 

Stoping 47,370  tons 

The  mill  ran  98  per  cent,  of  possible  time,  treating  54,890  tons,  or  an  average  of 
2.95  tons  per  stamp  per  24  hours.  The  mill  heads  averaged  28.3  oz.  per  ton;  the  average 
of  the  general  tails  was  4.23  oz. 

During  the  year  lot  No.  290,  of  which  the  company  own  the  mining  rights,  was 
purchased,  and  six  acres  adjoining  the  westerly  boundary  of  the  property  were  leased, 
in  order  to  secure  suitable  sites  for  employees'  houses. 
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Crown  Reserve 

The  Crown  Reserve  Mining  Company,  Limited,  wiih  an  authorised  capital  of  j.ooo.000 
shares,  par  value  of  $1.00  each,  own  and  operate  the  Crown   i;  kilt. 

work  the  Silver  Leaf  mine  under  lease,  own  and  hold  60  per  <•  i  ipltal 

stock  of  the  Porcupine  Crown  mine,  Porcupine,  and.  In  conjunction  with  the  Kerr  Lake 
■fining  Company,  own  ill     water  lots  on  Kerr  lake  formerlj   owned  by  the  Drummond, 
along  with  a  strip  of  land  ::::  feel  wide  around  this  end  of  the  lake  above  the  high  « 
mark. 

The  officers  of  the  company  are:     Lieut.-Col.  John  Carson,   president;    Mr.    '\     J. 
Gear,   first  vice-president;    Mr.   C.   K.   Potter,  Becond   \i  at;    Mr.   .1  -per, 

secretary  and  treasurer;  Mr.  John  Reid,  assistant  Becretary-treasurer;    Mr.  s    \v.  ((.hen, 
general  manager. 

The  underground  work  during  1913  is  shown  in  the  following  table: 

i'i»  to  IS  Total, 

Sinking  and  raising   2,222  ft.  ft.  2,610  fl 

Drifting  7,220  ft.  2,568  ft.  9  77s  ft. 

Cross    Cutting    7,356ft  'it.  ft 


Total   \r,-us  ft  ■  it  22,1  13  ft. 

Stoping  in  cubic  feet 1913 394. 4S9 

Stoping  in  square  feet do 63,22 I 

Tonnage  broken do 56.9S2  tons. 

During  the  year  29,543  tons  of  ore  were  milled  by  the  Dominion  Reduction  <  ompany 
for  this  company  from  which  525,312  ounces  of  silver  were  recovered;    1,253,296  otu 
of  silver  were  produced  in  high-grade  ore.     The  total  production   to  January    1st.   1914, 
was  over  17,000,000  ounces,  and  over  Ave  and  one-half  million  dollars  have  been  paid  in 
dividends. 

Regarding  the  draining  of  Kerr  lake,  the  annual  report  of  the  Crown  Reserve  Minim: 
Company  for  1913  gives  the  following  information: 

Permission  having  been  granted  on  May  1st,  1913,  by  the  Mining  Commissioner  of 
Ontario  to  the  Crown-Reserve  Mining  Company.  Limited,  and  Kerr  Lake  Mining  ('om- 
pany, Limited,  jointly,  to  pump  out  the  water  and  mud  from  the  bed  of  K-rr  lake,  con- 
struction work  was  immediately  begun.     The  method   of  procedure  follows:  — 

A  100-ton  barge  was  constructed  OH  which  were  installed  fonr  single-stage  pumps, 
each  with  a  capacity  of  l,80<>  gallons  of  water  per  minute,  arranged  In  two  units,  each 
unit  being  directly  connected  to  a  260  n  P.  motor;  the  pumps  having  a  12-lnch  suction 
and  a  10-inch  discharge.  At  the  beginning,  as  long  as  fresh  water  was  being  pumped 
and  the  head  was  not  excessive,  the  pump  d  in  parallel,  that  is,  each  pump 

discharged  independently  into  the  main  discharge  line.      Later,  against   thl 
and  when  the  pumps  were  working  on  mud,  the  pumps  were  operated  In  series,  thai  is, 
there  was  one  suction  for  each  unit,  the  water  going  from  the  first  pump  into  the  second 

pump,    and    then    into    the    discharge    line,     The    whole    installation    is    very    elastic,    and 

adapted  to  any  changes  madi  ry  by  new  conditions.    The  ba 

near  the  shore  of  the  lake,  ami  as  tie-  wat<  r  was  lowered,  it  was  Boated  out  to  the  middle 
of  the  lake,  tin-  connection  between  the  shore  ami  r  eing  made  by  two  univi 

ball   and   socket   joints,  and   an  expansion   ami   contraction   joint    supported   on    t! 

A  20-inch  pipe  line  wsji  Installed  from  th<     hore  of  Kerr  lake  for  a  dJ 
feet,   where   it   discharged   directly    into   Qir0U2    lake,    from    whence   it    empties   into   the 
Montreal  river. 

pumping  was  actively  begun  on  August   28th,  and  tour  weeks  thereafter  mo 
the  <Tear  water  had  been  pumped  out,  leaving  the  Bill  and  mud  still  to  he  handled,  and 
lowering  the  lake  28  feet.     From   that   tiirn    until   the  fr- • /••  up  of   \...  Jth,  good 
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progress  was  made  in  pumping  the  mud,  although  the  rate  of  pumping  was  much  less 
than  the  handling  the  water.  It  was  found  that  there  was  an  average  of  25  feet  of  mud 
and  silt  over  the  whole  lake  after  the  clear  water  had  been  removed.  In  all,  325,000,000 
gallons  of  water  and  mud  were  pumped  out,  the  lake  being  lowered  a  total  depth  of  38 
feet.  The  operation  of  pumping  the  mud  will  be  renewed  as  early  as  possible  in  the 
spring,  and  during  the  next  summer,  all  of  the  mud  should  be  removed.  It  may  be 
necessary  in  connection  with  this  work  to  put  in  some  kind  of  a  sluicing  plant  to  wash 
all  of  the  mud  into  the  sump  in  the  middle  of  the  lake,  but  the  cost  of  such  a  plant  will 
be  nominal. 

The  total  cost  of  plant  installation,  including  a  fresh  water  plant  on  Giroux  lake, 
capable  of  handling  1,000  gallons  per  minute,  was 

For  the  distribution  of  fresh  water  $39,604.76 

The  total  operating  cost  to  date  is  12,078.29 


The  total  expenditure  to  date  is   $51,683.05 

Drummond  Fraction 

The  piece  of  ground,  about  six  acres  in  extent,  comprising  the  extreme  easterly 
portion  of  Kerr  lake,  previously  owned  by  the  Drummond  mine,  together  with  a  strip 
33  feet  wide  around  that  portion  of  the  shore  of  the  lake,  and  carrying  with  it  all  mining, 
surface  and  water  rights,  was  purchased  jointly  by  the  Kerr  Lake  Mining  Company, 
Limited,  and  the  Crown  Reserve  Mining  Company,  Limited,  during  1913,  and  is  now 
being  operated  by  the  joint  owners. 

After  the  lake  was  lowered,  a  high-grade  vein  averaging  two  inches  in  width, 
together  with  four  or  five  feet  of  good  milling  ore,  was  opened  up  on  the  surface  for 
a  length  of  60  feet.  Arrangements  were  made  with  the  Cobalt  Comet  Company,  the 
present  owners  of  the  Drummond  property,  for  the  rental  of  the  Wright  shaft,  and  a 
cross-cut  was  driven  from  this  shaft  at  the  100-foot  level  to  the  vein  below.  A  shaft 
house,  ore  house  and  other  necessary  buildings  were  constructed,  and  the  property  is 
now  producing  milling  ore. 

Mr.  Mark  Little  is  in  charge. 

Gould 

Mr.  J.  G.  Sipprell,  manager  of  the  Gould  Consolidated  Mines,  gives  the  following 
account  of  their  development: 

The  cross-cut  was  driven  out  from  No.  1  shaft  a  distance  of  214  feet  S.  36  degrees  E., 
parallel  to  the  boundary  line  of  the  Gould  and  Seneca-Superior.  Nothing  of  importance 
was  cut,  consequently  at  200  feet  from  the  shaft  in  this  cross-cut  a  drift  was  started  in 
the  trend  of  the  vein  toward  this  boundary.  After  extending  this  a  distance  of  278  feet 
high-grade  ore  was  cut  near  the  boundary.  This  vein  proved  to  be  an  extension  of  the 
Seneca-Superior  vein,  and  was  from  one  and  three-quarters  to  two  inches  wide  at  this 
point. 

All  the  recent  work  has  been  done  in  the  conglomerate  at  the  200-foot  level.  No.  1 
shaft,  down  to  a  depth  of  167  feet,  is  in  the  conglomerate.  At  this  point  the  slates  dip- 
ping at  15  degrees  to  the  northeast  are  encountered,  and  continue  in  the  cross-cut  on 
the  200-foot  level  a  distance  of  153  feet,  when  the  face  has  gradually  come  into  con- 
glomerate, which  remains  through  the  rest  of  the  workings. 

A  10-ton  shipment  was  made  in  December. 

Hartfravc 

The  Hargrave  Silver  Mines  have  an  authorized  capital  of  $2,500,000.  The  officers  of 
the  company  are:— Mr.  W.  N.  Ferguson,  president:  Mr.  R.  J.  Tough,  vice-president; 
Mr.  R.  D.  Moorhead,  seorotary-treasurer;    Mr.  E.  V.  Neelands,  manager. 
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The  development  duing  the  year  was  as  follows:  — 

Drifting  505  1 

Cross-cutting -  1 1 

Raising 350     •• 

Sinking 30     ■• 

In  view  of  the  unsuccessful  results  attending  the  year's  developments,  it  was  d< 

by  the  directors  to  suspend  operations,  and  all  work  ceased  Decemh  r  Mat 

Hudxm   l?a> 

This  property  consists  of  340  acres,  situat.  ,1   in   the   township   of   Coleman,   and   is 
operated  by  the  Hudson  Bay  Mines,  Limited,  whose  capitalisation  is  3,500,000  Bhan 
a  par  value  of  $1.00  each.    Of  this  amount,  2,900,000  Bhares  are  owned  by  the  Temis- 
kaming  and  Hudson  Bay  Mining  Company,  Limited,  which  have  an  authorised  capital 

of  $25,000,  of  which  7,761  shares  have  been  issued.     The  latter  company   paid  $192,003 
in  dividends  during  their  fiscal  year,  1912-13. 

The  officers  and  directors  of  the  company  are  as  follows:— Mr.  Geo.  Taylor,  presi- 
dent; Mr.  A.  A.  McKelvie,  vice-president;  Messrs.  S.  S.  Ritchie,  Jr.,  T.  McCamus,  J.  J. 
Grills,  C.  L.  Sherrill,  D.  M.  Ferguson,  directors;  F.  L.  Hutchinson,  secretary-treasurer; 
A.  H.  Brown,  general  manager. 

The  development  during  the  year  was  as  follows:  — 

Drifting 173.8  feet. 

Cross-cutting 269.8     " 

Adit    from    surface    36.2     " 

Raising  41.1     " 

Sinking  winze  121.4     " 

The  mill  treated  22.2S5.6  tons  carrying  466.69S.S  ounces  of  silver.  The  ratio  of 
concentration  was  35  to  1.  The  total  silver  production  was  6.")9.972.19  ounces.  A  small 
sum  was  realized  for  the  copper  content  of  the  concentrates. 

A  fire  in  July  destroyed  part  of  the  surface  equipment,  but  caused  little  delay  In 
mining  operations. 

At  camp  No.  2,  south  of  McKinley-Darragh  mines  and  east  of  the  Temiskaming  and 
Northern  Ontario  railway,  851  feet  of  drifting  was  done  in  exploring  the  Cobalt  lake 
fault.  A  new  head-frame,  blacksmith  shop  and  hoist  were  installed  at  the  head  of  No.  2 
shaft  on  this  property. 

At  the  Gowganda  property  of  this  company  the  development  tor  the  year  was  as 
follows:  — 

Sinking  on  No.  1  shaft   94.0  feet. 

Drifting  in   No.  1  shaft   128.0     " 

Sinking  No.  ?,  shaft   78.0    " 

Drifting  on  1st  level    88.0     " 

Drifting  on  2nd  level   169.0     " 

Cross-cutting  on  2nd  level    220,0 

Development  work  not  being  encouraging,  this  mine  was  closed  down  in  July. 
Surface  work  was  done  on  the  company's    claims  in  Lebel  ami  Teck  townshi] 


This  mine  is  situated  on  the  northweel  part  of  l"t  t.  in  tho  fourth  concession  of 
Coleman,  and  it  is  operated  by  the  Kerr  Lake  Mining  Company.  Limited,  which  have 
an  authorized  capital  of  $40,000.  The  capital  stock  of  the  company  is  bold  by  tie  Kerr 
Lake  Minim,'  Company,  ><(  New  York,  with  an  authorised  capital  "f  6no.oo<i  shares  of  a 
par  value  of  $5.00  each. 
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The  officers  of  the  company  are  as  follows       Mr.  William  c.  Ni, 
Mr.  William   p.  Ward,   vice-president;    Mr.   i:    11    w.Miai  ,rer;     Mr. 

Robert  Livermore,  manager. 

The  underground  development  during  the  year  do  :.  was  as 

follows:  — 

Drifting   

Rajsing   ,,;,. 

Sinking   ls6  0     .. 

"-cutting :  .  , 

T,)tal  4.9S4.0  : 

Stoping 38,716.0  Bq.  f< 

The  total  development  to  date  is  34,663  i 

The  manager  states  that  the  most   Important   development   of  the  year  was  on  the 
Flemming  vein  on  the  225-foot  level.     At  this  level  the  vela  is  in  Keewatln  formal 
and  here  a  good  amount  of  second-grade  ore  and  mill  rook  was  opened  up  with  occasional 
shoots  of  very  high-grade  ore. 

In  consequence  of  the  growing  importance  of  ore  of  milling  grade  it  has  been  found 
necessary  to  carry  the  stopes  much  wider  than  formerly,  ami  the  Bquare-set  method  of 
timbering  has  been  adopted. 

Eighteen  thousand  two  hundred  and   fifty-two  tons  of  ore.   averagil  inces 

in  silver,  were  treated  at  the  mill  of  the  Dominion  Reduction  Company.  In  addition 
to  this,  183, 6S2  ounces  of  silver  were  recovered  in  the  company's  ore-sorting  plant. 
Altogether  2,109,975  ounces  of  silver  were  produced,  and  $600,000  paid  in  dividends  dur- 
ing the  year.     The  dividends  to  date  amount  to  $4,620,000. 

AS  mentioned  before  in  this  report,  this  company,   in  conjunction   with  the  Crown 
Reserve  Mining  Company,  drained  Kerr  lake,  ami  purchased  lots  .J. it.  9  and  10,  together 
with  33  feet  on  the  shore  from  the  Drummond  mini".     The  draining  of  Kerr  lak< 
a  remarkable  vein  of  high-grade  ore  on  the  Kerr  Lake  Mining  Company's  property. 

l.a  kn-.-  Conso!idal  ed 

La  Rose  Consolidated  Mines  Company,  Limited,  operate  the  following  mines:  — 
La  Rose,  Lawson.  Princess,  Violet,  University  and  Flsher-Eplett  Mr.  I>.  Lome 
McGibbon  is  president  and   Mr.   K.   I!.  Watson   manager. 

The  production   during   1913  was   2,636,000  ounces  of  silver.      Tin'   a.  osl    of 

production  was  22.8  cents  per  ounce,  leaving  a  profit  per  ounce  on  the 

shipments.  The  cost  ■•:  production  was  3.13  cents  per  ounce  less  than  in  \'.n"2,  and  the 
price  received  for  silv.r  2.34   cents   l< 

The  net  profit  was  $955,418.27,  or  »'.i  nt  of  the  gross  value  of  the  ore.  The 
dividends  declared  tor  th<    period  amount  to  $931, 

production  of  the  several  properl  follows:  — 

BilV(  r.  Net    vain. 

La  1  11.16 

Lawson    

Princess 

Concentrates 218,<M 


Total 5.16  $1,4 
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Following  are  details  of  concentration:  — 

Ore   milled    37,555.959  dry  tons. 

Silver  contents  heads   508,288.26  oz. 

Average  assay  heads  13.53  oz.  per  ton. 

Concentrates  produced    950.142  tons. 

Silver  contents  concentrates    437,439.41  oz. 

Average  assay  concentrates    460  oz.  per  ton. 

Net  value  of  concentrates    $217,924.17. 

Cost  of  concentration   $102,447.54. 

Cost  per  ton,  ore  milled  $2.73. 

Profit  to  La  Rose  Mines,  Limited   $115,476.63. 

Average  tonnage  for  313  days    120  tons  per  day. 

Ratio  of  concentration   39.521. 

The  above  ore  was  milled  at  the  old  plant  of  the  Northern  Customs  Concentrators. 
All  ore  for  the  current  year  will  be  treated  at  their  new  plant. 

The  tons  of  mill  rock  supplied  by  each  mine  were:  — 

La  Rose    15,388  tons. 

Lawson 4,818      " 

Princess 17,350      " 

Total  37,556  tons. 

The  annual  report  of  the  manager  gives  the  following  summary  of  development  at 
the  several  mines:  — 

La  Rose  mine. — Considerable  exploration  was  done  in  the  bottom  of  the  mine.  A 
cross-cut  at  a  depth  of  500  feet  below  the  collar  of  the  main  shaft  was  run  to  the  fault, 
and  130  feet  of  drifting  was  done.  This  work  developed  a  large  calcite  vein  along  the 
fault  which,  however,  carried  only  a  small  amount  of  silver.  An  incline  shaft  was  then 
sunk  on  the  fault  for  a  distance  of  233  feet  below  the  500-ft.  level.  Near  the  bottom, 
at  a  depth  of  215  feet,  drifts  were  run  both  ways  for  a  combined  distance  of  80  feet. 

The  exploration  on  this  large  calcite  vein  in  the  fault  did  not  produce  any  pay  ore, 
so  work  on  and  below  the  500-ft.  level  was  discontinued.  Exploration  is  now  centred 
on  the  380-ft.  level,  which  is  in  the  conglomerate  just  above  the  Keewatin  contact;  cross- 
cuts are  being  driven  in  three  directions  on  this  level. 

Lawson  mine. — The  chief  work  at  the  Lawson  has  been  in  stoping  on  the  ore  shoots 
already  known. 

No.  8  shaft  has  been  sunk  to  the  400-ft.  level,  and  the  main  vein  is  to  be  explored 
at  this  depth. 

Princess  mine. — More  development  work  was  done  on  this  claim  than  on  any  of  the 
others,  and  resulted  in  the  finding  of  four  veins. 

A  winze  was  sunk  on  No.  7  vein  from  the  third,  or  185-ft.  level,  down  to  the  Keewatin 
contact,  and  the  fourth  level  was  driven  at  a  depth  of  225  feet.  Some  drifting  was  done 
on  the  Cobalt  lake  fault  on  the  third  level,  but  no  more  favorable  results  were  obtained 
here  than  at  the  La  Rose. 

The  Princess  claim  contains  but  seventeen  acres,  and  has  been  well  prospected  above 
the  contact. 

Fisher-Eplett. — Work  was  carried  on  actively  at  this  property  throughout  the  year. 
The  shaft  was  sunk  to  the  300-ft.  level,  where  696  feet  of  drifts  and  561  feet  of  cross- 
cuts were  driven,  without  finding  any  ore  of  commercial  value. 

A  large  flow  of  water  somewhat  delayed  operations,  but  the  situation  is  improving, 
and  work  will  be  continued  to  prospect  the  remaining  territory. 
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Other  properties. — Some  cross-cutting  was  done  on  the  Violet  without  success.  No 
work  was  done  during  the  year  on  the  La  Rose  Extension  or  on  the  University.  It  is 
the  intention  to  explore  the  latter  claim  from  the  Lawson  workings. 


Lumsden 

The  Lumsden  Mining  Company  were  operating  the  property  situated  on  the  west 
half  of  the  northeast  quarter  of  the  north  half  of  lot  2  in  the  third  concession  of  Coleman. 
The  main  shaft  is  400  feet  deep,  and  the  work  was  carried  on  mainly  on  the  225-  and 
250-ft.  levels. 

The  president  of  the  company  is  Mr.  John  Lumsden,  Ottawa;  the  general  superin- 
tendent, Mr.  F.  I.  Daniels,  Cobalt. 

The  following  table  shows  the  development  during  the  year:  — 


Level. 

Drifting     ;    Cr°tg-gcut- 

Sinking 
Winzes 

Raising             Total 

Slopes 

feet 
225 

feet 

479 

70 

10 

feet 

feet 

feet                 feet 

64                  543 

100 

cu.  ft. 
12,960 

250 

30 
32 

300 

29 

71 

Totals.... 

559 

62 

29 

64                   714 

12,960 

McKinley- Darragh-Savajje 

The  McKinley-Darragh-Savage  Mines  of  Cobalt,  Limited,  own  and  operate  the  Mc- 
Kinley-Darragh  mine  at  the  southern  end  of  Cobalt  lake  and  the  Savage  mine  on  lot  3 
in  the  third  concession  of  Coleman  east  of  Cart  lake. 

The  board  of  directors  consists  of: — Mr.  C.  A.  Masten,  president,  Toronto;  Mr.  Thos. 
W.  Finucane,  vice-president,  Rochester,  N.Y. ;  Mr.  J.  R.  L.  Starr,  secretary,  Toronto; 
Mr.  Harper  Sibley,  treasurer,  Mr.  Joseph  S.  Hunn,  assistant  treasurer,  Mr.  Hiram  W. 
Sibley,  and  Mr.  W.  L.  Thompson,  Rochester. 

Mr.  T.  R.  Finucane  is  manager. 

During  the  year  the  mill  at  the  McKinley  mine  was  enlarged  to  a  daily  capacity  of 
225  tons,  and  the  Savage  sorting  plant  was  closed  down,  mill  ore  from  the  Savage  being 
conveyed  to  the  McKinley  mill  by  aerial  tram. 

The  following  table  shows  the  underground  work  at  the  McKinley-Darragh  mine 
during  1913: 


Levels 

Drifts 

Cross-cuts 

Raises 

Stopes 

feet 

111) 

135 

feet 
806.5 

40. 

1,216.5 

Hi!). 5 

feet 
914 

feet 
27.5 

tons 
9,698 

3,158 

150 
200 
225 

964 

298.5 
9 

15,088 

8,571 

397 

240 

•">7."> 
673 

23.5 
352 

668 

250 

164 

577 

Totals 

2,903 

2,308 

499 

38.1  "> 
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The  distribution  of  underground  work  during  1913  at   th<     -  mine  is  shown 

in  the  following  table:  — 


Levels 

Drifts 

Cross-cuts 

81   pes 

feet 
90 

feet 

feet 
73.5 

feet 

feel 

tons 

140 
180 
190 
200 
210 
240 
245 

Totals . . 


1,101 
73 
94 
16 

1 ,130.5 

196.5 
L2.5 
71.5 

77 

3,137 

231 

2,010 

544 

11 

28 

22.5 

18 

37 

73 

21 

1 52 

54 

1,357 

1,780 

358 

105 

5,584 

During  the  year  the  mill  treated  63,016  tons  of  ore,  from  which  1.446,252  ounces  of 
silver  were  recovered. 

Including  metallics  and  high-grade  ore,  the  production  of  silver  during  the  year  was 
2,214,036  ounces,  bringing  the  total  up  to  January  1st,  1914,  to  12,984,212  ounces. 


Meteor 

The  Meteor  Silver  Mining  Company  have  been  working  on  their  property  on  the 
northwest  corner  of  Diabase  mountain  with  a  force  of  seventeen  men.  They  have  two 
shafts,  one  vertical  275  feet  in  depth,  and  one  sunk  on  the  incline  under  the  mountain 
to  a  depth  of  336  feet.  The  work  done  during  the  year  ((insists  of  50  feet  of  sinking; 
42  feet  of  raising,  130  feet  of  cross-cutting,  and  about  200  feet  of  drifting. 

A  25-h.p.  boiler  is  used  for  heating  purposes,  and  three  small  hoists  run  by  air  are 
in  use. 

Mr.  D.  D.  Flanagan  is  manager. 


Nipigsillg 

The  Xipissing  Mining  Company,  Limited,   with   an    authorised   capital    of  $250,000, 
own  and  operate  846  acres  in  the  township  of  Coleman,  principally  sit ua-  pro- 

ducing area.  Mr.  David  Fasken,  of  Toronto,  Is  president;  Mr.  R.  B.  Watson,  general 
manager,  and  Mr.  Hugh  Park,  manager.  The  Nipissing  (fines  Company  is  a  holding 
company,  owning  all  the  stock  of  the  Ni]  fining  Company,  ami   have  an  author- 

ized capital  of  1,200,000  Bhares  of  :i  par  value  of  $6  ami  directors 

of  the  company  are  as  follows:  Mr.  I-:.  P.  Carle,  New  York,  president;  Mr.  u.  T  <".reene, 
New  York,  secretary:   Messrs.  W.  H,  Brouse,  Toroi  an  Coulson,  Toronto.  David 

Fasken,  Toronto,  R.  T    Q  York,   M.    \     Ye     .   \.  a    Fork,   August    Heclescher, 

New  fork,  Dennis  Murphy,  0  md  R,  B,  Watson,  Cobalt,  directors. 


146 


Bureau  of  Mines 


No.  4 


1914 


Mines  <»i  Ontario 


1  17 


The  general  managers  report  for  1913  shows  the  work  doi  tributed  as 

follows: 


Shaft  No. 

Drifting 

(  i 
cutting 

-    king 

tal 

ping 

8 
63 

feet 

242.(1 
1,148.5 

173 
2.2S7 
257.0 
474.il 
176.5 
572.5 
791.0 

feet 

271.0 

•  17").") 
592 
2,798.5 
217..". 
402.5 
72.0 
436.0 
662.0 

feel 

103.5 
232.5 

feet 
9.5 

feet 

626.0 
1,756.5 

.5 

6,003.5 

•".((7.(1 
1 ,022.0 

248.5 
1 ,057.5 
l  ,453.0 

nil.,  yds. 

'.(1 

2  322  (i 

64 

225.5 
70.0 

'-'4."  '; 

73 

80 

848.0 
32.5 
40.5 

2S,4n7.'i 
11   762  1 

86 

l(i.".. (i 

92 

4-,l   3 

122 

4!i.d 

•".70  1 

150 

Total 

6,121.5 

5.827.0 

1,306.0 

410.(1 

13,664.5 

44.i 17.7 

The  general   manager  gives  the  following  table   of  production   of   individual    reins 
for  1913: 


Vein  8 

Shaft  63  and  Little  Silver 

Shaft  73  :  Veins,  64,  73,  80,  and  100 

Vein  96 

Vein  122 

Vein  128 

H  2,  5  and  35 


Silver  in 
High  Grade  Ore 


oz. 

1.091 

293.4:;5 

2,147,515 


1(14.677 
6,003 

14.243 


2.:.ii(i.964 


Silver  in 
Mill   Rock 


OZ. 


192,963 

,7(i7.s^s 
20,061 

4.367 


1,985,209 


Total 


■'/. 

1,091 

486,398 

3,915,343 

20,051 

1UM.H44 

6.0(13 

14.243 


4  .  ">">2. 173 


Surface  prospecting  by  means  of  a  hydraulic  jet  was  carried  on  from  May  3rd  to 
December  6th.  At  night  operations  were  conducted  with  the  aid  of  a  searchlight.  The 
area  cleared  was  54.69  acres;   the  average  depth  of  overburden,  3.9  feet. 

Six  diamond  drill  holes,  aggregating  2,239  feet,  were  put  down  in  the  diabase  area 
of  R.  L.  408. 

Shaft  No.  64  will  reach  the  900-foot  level  early  in  1914,  at  which  level  it  is  intended 
to  do  considerable  development  work. 

Regarding  operations  at  the  metallurgical  plants  of  the  company,  the  general  man- 
ager in  his  annual  report  states: 

High-grade  Mill.-  Tin  reduction  works  for  high-grade  ore  treated  1,200  tons  of 
Nipissing  ore,  averaging  2,501  ounces  per  ton,  and  632  tons  of  custom  ores,  averaging 
2,854  ounces  per  ton.  The  precipitate  from  the  tow-grade  mill  was  also  sent  to 
the  high-grade  plant  for  melting  and  refining.  Total  shipments  of  bullion  during  the 
year  amounted  to  6,530,871  fine  ounces. 

The  residue  from  the  hiirh-grade  mill  carries  20  to  40  ounces  silver,  8  to 
10  per  cent,  cobalt,  4  to  6  i  nickel  and  30  to  40  per  cent,  arsenic.     This  is  sold 

to  the  manufacturers  of  cobalt  products  and  during  the  year  shipments  of  1,659  tona 
were  made,  which  netted  the  company  $62,1^1 

The  only  new  construction  during  the  year  consists  of  a  baghouse  for  the  fumes 
from  the  furnaces  and  retorts. 
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A  great  deal  of  research  work  has  been  carried  on,  with  the  object  of  improving 

the  method  for  treating  high-grade  ore  and  concentrate  produced  in  the  Cobalt  district. 

By  applying  the  principles  successfully  used  in  the  reduction  of  low-grade  ore,  it 

is  hoped  that  a  method  will  be  worked  out  whereby  the  higher  grade  ore  can  be  treated 

to  advantage  by  cyanide  only. 

Loic-grade  Mill. — The  record  for  1913  is  as  follows: 

Tons         Assay  oz.  Silver  oz. 

Ore   treated    77,133  27.182  2,096,611 

By-prcducts    treated    107  54,383 

Total    milled    77,240  2,150,994 

Bullion  recovered  from  above   1,985,209 

From  the  start  of  the  mill,  November  11,  1912,  to  December  31,  1913,  the  actual 
recovery  has  been  91.85  per  cent. 

All  ore  going  to  the  mill  is  weighed  on  a  registering  beam  scale  and  the  contents 
of  the  ore  is  based  on  this  weight  and  on  an  automatic  sample  of  the  200-mesh  pulp 
as  it  enters  the  cyanide  plant. 


New  SO  Stamp  .Mill  of  Northern  Customs  Concentrators,  Limited 

Two  features  made  possible  the  above  extraction  on  these  complex  ores,  which 
have  heretofore  resisted  successful  treatment  by  cyanide  alone.  One  is  the  desulphur- 
izing process  originated  at  Nipissing,  whereby  the  fine  pulp  is  subjected  to  contact 
with  metallic  aluminum  in  a  caustic  soda  solution.  This  treatment  breaks  up  most 
of  the  refractory  silver  combinations  and  reduces  the  silver  to  the  metallic  state,  so 
that  it  goes  into  solution  easily  in  the  subsequent  treatment  by  cyanide.  The  other 
feature  is  the  use  of  aluminum  dust  for  precipitation  instead  of  zinc  dust.  The  result- 
ing precipitate  runs  over  90  per  cent,  silver  and  is  melted  down  into  commercial  bars 
996  fine  or  better. 

O'Brien 

The  following  table  shows  the  development  in  the  several  shafts  during  1913,  the 
greater  part   of  which   was   done  in   the   diabase: 


Raising  and  Sinkin 
Drifting  and  cross-cutting 


No.  6 


Main 


ft. 


320 


Total 


ft. 
1  44  lineal 
2.600 


Stoping !8,000  tons 
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A   new   tube   mill    and    additional    tanks    which    v-  plant 

towards  the  end  of  the  year  Increased  tin-  milling  bj    l r  month; 

40,000  tons  were  milled   during   1913       I  from   hi)  con- 

centrates and  bullion  amounted   to   1,212,013  fine  out.  Hver. 

Mr.  M.  .1.  O'Brien  is  owner,  ami  .Mr.  R.  II.  Jai 

1*01111  Cam  lian 

The  officers  and   directors  of  the   Penn-Canadian    Mines,   Limil  Mr.   \V.  J. 

Haines,    president;    Mr.    R.    B.    Hain  urer;    Mr     -  i»     Wi 

Mr.   l-:.  C.  u    Laidlaw,  Mr.  Alfred  S.  Elliott     The  general  office  of  the  company  is  at 
1011  Chestnut  street,  Philadelphia,  Pa. 

development  work  during  1913  was  as  Follows  I  drifting,  2,752 

feet;  raising,  326  feet:  win/-       ;;        t;  average  number  of  men  employed,  96. 

During  the  year  the  mill  treated  16,648  ons  ol  Penn-Canadian  ore  and  3,166  tons 
of  customs  ore. 

Mr.  B.  Xeilly  is  general  superintendent. 

Peterson  Lake 

The  Peterson  Lake  Silver  Cobalt  Mining  Company,  Limited,  operate  under  Peterson 
lake,  and  lease  to  two  other  operating  companies,  the  Seneca-Superior  Mining  Com- 
pany and  the  Gould  Consolidated  Mining  Company,  portions  of  the  bed  of  Cart  lake. 
Sir  Henry  Pellatt  is  president.  Mr.  G.  F.  Morrison,  secretary-treasurer,  Mr.  R.  B. 
Lambe,  consulting  engireer,  and  Mr.  W.  C,  West,  manager. 

The  company  were  operating  during  the  year  in  No.  1  shaft,  situated  near  the 
narrows  between  Cart  and  Peterson  lakes.  Sinking  in  this  shaft  amounted  to  -'17  feet 
and  the  total  driving  in  three  cross-cuts  to  620  feet.  At  shaft  No.  2,  on  the  old  Kerry 
lease,  the  mine  was  unwatered  and  the  shaft  repaired  in  preparation  for  the  commence- 
ment of  work.     A  new  dry  and  an  ore  house  were  erected  here. 


The  Cobalt  Provincial  Mining  Company,  Limited,  operated  their  property  through- 
out the  year,  with  an  average  force  of  eighteen  men. 

The  officers  are  as  follows:  Mr.  John  F.  Milliken,  president;  Mr.  John  Redington, 
vice-president  and  general  manager. 

The  development  consisted  of  90  feet  of  drifting  and  about  900  "ss-cutting. 

Right  "t  w  i> 

The  Right  of  Way  Mines,  Limited,  operated  continuously  during  the  year. 

The  underground  work  was  as  folio 

Sinking --~' 

Cross-cutting 1-216  feet 

Drifting 150  f 

No.  2  shaft,  at  the  north  end  of  CobaH  lake,  was  sunk  from  the  160-fool  level  to 
a  depth  of  ::75  feet,  and  a  station   o  done 

on   this  level.     In   December    No  unwatered.   in   order    to   prospect  on   the 

120-foot  level   for  the  continuation  ot  Mind  on  the  Princess  prop< 

On  July  1st  the  company  rented  donial  mill.     The  mill  was  operated  165.3 

days  and  5,013  tona  of  ore  treated;  52,690  o*.  of  silver  were  recovered, 

11    B.M. 
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Geologi  cal  Map 
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i  Superior 

The  Seneca-Superior  Silver  Mines,  Limited,  are  operating  the  leases  on  Peterson 
and  Cart  lakes  formerly  held  by  the  Kerry  Mining  Company.  The  company  have  an 
authorized   capital   of  500.000  shares  of  a   par   value  of  $1.00. 

The  officers  of  the  company  are:  Mr.  S.  Harry  Worth,  president;  Mr  F.  W  Zoller, 
vice-president;    Mr.    R.    F.    Segsworth,     treasurer;      Mr.     \V.     ED  rth,    consulting 

engineer;   Mr.  R.  H.  Lyman,  mine  manag 

The  development  during  1913   was  as  fol 

Drifting  on  veins   f,y    . 

Drifting  on   exploration    3,463.6   I 

Sinking  and   raising    350.6  t 

No.  2  shaft  was  completed  to  the  200-foot  level  and  connected  on  this  level  with 
No.  1  shaft.  A  winze  was  sunk  from  the  west  end  of  the  200-foot  level,  Dear  the  Qould 
line,  a  distance  of  145  feet,  and  levels  opened  up  at  66  and  135  feet  from  the  collar  of 
the  winze. 

During  the  year  1,174,000  oz.  of  silver  were  produced,  and  $263,136.20  paid  in 
dividends. 

Sil\  cr  [tar 

The  Silver  Bar  mine  was  operated  during   the   year,   under   lease,   by   th< 

Ea<5t  Dome  Mining  Company.   Limited,  an  average  force  of  ten  men  being  empl 
Drifting  and  cross-cutting   totalled   800   feet;    a   winze   was  put  down    from    tl 

to  the  120-foot  level;    the  raising  amounted  to  60  feet. 
Mr.  Stuart  M.  Thorne  is  manager. 

Tcmi—kamintf 

This  property,  consisting  of  the  south  half  of  the  northeast  quarter  and  the  west 
half  of  the  southwest  quarter  of  the  north  half  of  lot  1,  in  the  third  concession  of 
Coleman,  is  owned  by  the  Temlskaming  Mining  Company,  which  have  an  authorized 
capital  of  2,500.000  shares  of  a  par  value  of  $1.00.  The  officers  and  directors  of  the 
company    during   1913  follows:    Mr.    Burr    E.    Cartwright,    Buffalo,    president; 

Mr.  J.  L.  Wheeler,  Marion,  S.C.,  vice-presid  at;  Mr.  Alex.  Fasken,  Toronto,  secretary- 
treasurer;  Mr.  R.  A.  Cartwright,  Ridgeway,  Pa.;  Mr.  Ernest  C.  Whitbeck,  Rochester, 
N.Y.,  and  Mr.  Wallace  Thayn-.  Buffalo,  X.Y.,  directors;  Mr.  Norman  EL  Fish  r,  Cobalt. 
general  manager. 

During  the  year  a  working  option  was  taken  on  the  Duchess  property,  adjoining 
the  Temiskaming  on  the  south.  "With  the  Intention  of  continuing  thi  haft  on 

this  property  to  the  250-foot  level,  where  ory  work  will  he  prosecn 

Th-  main  shaft  on  the  Temiskaming  Is  being  continued  from  the  660-foot  level  to 
the  750-foot  level. 

The  underground  work  accomplished  during  the  year  is  shown  in  the  following 
table,  talon  from  the  company's  annual   report: 

„  .,„.  --  Sinking  ,  Sinking  m  ,  i 

LeVe  In  tint.'  -  08  win  I  "';il 

1    •'<■"•-  eu    int.'  \\   ozes  Shalt 


ft. 

90 
200 
250 
300 
350 


25.6 
242.7 


ft. 
30.0 


ft 


ft. 


24.0 
73. «J 


50.0 


rt 


ft. 

30.0 


too 

450 
500 

•")  i ") 
650 

83.0 

182.1 

258 .  1 

963.1 

1,044.7 

83.7 

127.3 

104.0 
164.9 
253 

17.:; 

15.0 

12.  l 

34.4 

235.8 

117.0 
10.0 

L'LT) .  :\ 

-■;.«» 

IS. II 

38.0 

114.8 

l .  101  B 

9.1 

1,51 

111.0 

2,883.3 

SX4.3 

145.3 

474.6 

9.1 

•0.6 
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During  the  year  the  mill  treated  32,307  tons  of  lS^.-oz.  ore,  producing  483,796  oz. 
of  silver,  a  recovery  of  81  per  cent.    The  ratio  of  concentration  was  62  into  1. 

The  production  from  high-grade  ore  was  255,930  oz.  of  silver;  the  grade  averaged 
over  4,000  oz.  per  ton,  most  of  this  being  produced  from  the  diabase  formation. 

Trethewey 

This  property  is  owned  and  operated  by  the  Trethewey  Silver  Cobalt  Mine,  Lim- 
ited, which  have  an  authorized  capital  of  2,000,000  shares  of  a  par  value  of  $1.00,  of 
which  1,000,000  shares  have  been  issued. 

The  officers  of  the  company  are  as  follows:  Mr.  Alex.  M.  Hay,  Haileybury,  presi- 
dent; Mr.  Sidney  Small,  Toronto,  vice-president;  Mr.  J.  L.  Pashler,  secretary-treasurer; 
Mr.  David  Fasken,  Toronto,  Messrs.  W.  J.  Sheppard,  Waubaushene,  Jas.  B.  Tudhope, 
Orillia,  and  S.  R.  Wickett,  Toronto,  directors;  Mr.  D.  L.  H.  Forbes,  Toronto,  consulting 
engineer;   Mr.  H.  G.  Young,  Cobalt,  manager. 

The  development  during  the  year  amounted  to  2,194.5  feet  of  drifts  and  cross-cuts; 
555.5  feet  »f  winzes  and  raises;  198  cubic  yards  of  station  and  grade  cutting.  The 
greatest  production  during  the  year  came  from  the  southwest  area,  or  Nos.  2  and  5  shaft 
sections. 

The  mill  treated  35,282  tons  of  ore  of  an  average  value  of  21.2  oz.  at  a  total  cost 
of  $1.46  per  ton.  The  tonnage  milled  was  32.1  per  cent,  greater  in  1913  than  in  1912, 
and  the  cost  per  ton  25.2  per  cent.  less.  The  crushing  plant  was  remodelled  during 
the  year. 

The  total  production  of  silver  for  1913  amounted  to  619,427  oz.;  $150,000  was  paid 
in  dividends. 

A  working  option  was  taken  on  the  West  Beaver  mine  in  the  Port  Arthur  district. 

York-Ontario 

The  York-Ontario  Silver  Mines,  Limited,  operated  under  lease  the  King  Edward 
Silver  Mines  during  ten  and  one-half  months  of  1913. 

Mr.  Geo.  H.  Beebe,  of  Syracuse,  N.Y.,  is  president;  Mr.  H.  E.  Jackman,  vice-presi- 
dent;  Mr.  T.  S.  Shuttleworth,  manager. 

The  drifting  and  cross-cutting  done  during  the  year  amounted  to  about  450  feet, 
of  which  120  feet  was  done  on  the  500-foot  level.  A  diamond-drill  hole  was  put  down 
650  feet  from  the  500-foot  level,  and  encountered  the  lower  Keewatin  contact  at  a  depth 
of  about  1,100  feet.  It  is  the  intention  of  the  management  to  sink  to  and  explore  the 
vicinity  of  this  lower  contact. 

The  King  Edward  mill  was  operated  under  lease  by  the  City  of  Cobalt  Silver 
Mining  Company  for  the  first  five  months  of  the  year.  It  was  then  taken  over  by  the 
King  Edward  Silver  Mines,  and  ore  from  the  York-Ontario  was  treated  for  about  four 
months. 

Elk  Lake  Area 

Beaver  Auxiliary 

Operations  were  carried  on  at  this  property  by  Manager  H.  L.  Donaldson,  with  a 
force  of  25  men,  until  about  the  end  of  the  year,  when  the  mine  was  closed  down  for 
the  winter  on  account  of  lack  of  water.  The  main  shaft  has  been  continued  to  a  depth 
of  220  feet,  the  development  at  the  200-foot  level  comprising  about  400  feet  of  drifts 
and  cross-cuts. 

The  plant  consists  of  two  90-h.p.  boilers,  an  8-drill  compressor,  a  6  by  8  hoist,  and 
a  100-light  generator  for  electric  lighting.  Ample  supplies  are  being  taken  in  for  next 
season's  operations. 
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Cotelt    I  runtcnac 

This   property,   Bituated   in   lot   7   of   the   first   concession   of  Tudhope  township,   is 
owned   by   a   Hamilton   syndicate,   of   which    Mr.   Fletcher   is   managing   director,      Ml 
D.  Booth   is  superintendent. 

A  plant,  comprising  a  LOO-h.p.  boiler,  a  4-drill  compreesor,  and  a  iioist,  has  been 
installed. 

A  -halt  has  been  sunk  to  a  depth  of  200  feet  Two  levels  have  been  driven  to 
intersect  some  mineralized  quartz  veins,  the  cross-cutting  on  each  amounting  to  150 
and  200  feet,  and  the  drifting  on  the  200-foot  level  to  about  100  f< 

I  lenr  iic  i  i- 

The  Fleur  de  Lis  Silver  Mining  Company,  Limited,  have  continued  operations  on 
the  northwest  quarter  of  lot  7  in  the  first  concession  of  Smyths  township.  The  shaft 
has  been  sunk  to  a  depth  of  260  feet,  and  the  win  cut  at  a  distance  of  20  feet  north 
on  the  250-foot  level.     Drifting  was  in  progress  with  one  drill. 

The  plant  consists  of  an  18-h.p.  boiler  and  a  6  by  8  ho. 

Mr.  E.  Bassette  is  in  charge. 

1  'irc-t   Cit> 

The  Forest  City  Mines  Syndicate  operate  what  ar.'  known  as  the  Currie  claims  at 
Hubert  lake.  The  shaft  has  been  sunk  100  feet  under  contract  by  Mr.  G.  W.  Wheeler. 
Mr.  James  Day  is  in  charge. 

Mapes  Johnston 

The  Mapes-Johnston  claim,  near  Silver  lake,  in  the  township  of  Mickle,  was  being 
worked  with  a  force  of  ten  men,  under  the  superintendence  of  Mr.  D.  G.  Oliver.  Th< 
workings  consist  of  a  prospecting  shaft  85  feel  deep,  and  a  working  shaft  100  feet  in 
depth,  with  130  feet  of  drifting  at  that  level. 

The  Montreal-James  plant  has  been  purchased  and  Ls  being  transferred  to  the 
property. 


Mi.  Larry  Downey  has  been  conducting  mining  operations  on  his  claim  near  Silver 
lake  with  a  small  force  of  men.    Ten  tons  of  high-grade  ore  have  been  taken  out  from 
an   open   cut,   and   are   awaiting   shipment    when    the  sleigh    roads   become   good.     This 
will  be  the  first  shipment  from  the  Montreal  River  district  sine-  L910,  when  the  L 
Godfrey  shipped  a  car  of  ore. 

MOOM    Hum 

The  Moose  Horn  mines  were  being  operated  until  nearly  the  end  of  th<  year.  About 
1,000  feet  of  drifting  has  h  '     Two  winces  have  been  sunk 

to  d.pths  of  50  and  76  feel  below  this  level. 

Mr.    Albert    Pardon    was   in    chai 

ParsCOH 

The  Paragon  Silver  Mining  Compan]  ed,  bav<    been  engaged  sinking  a  shaft 

on  one  of  their  claims  In  Wlllet  township.     TW 
The   plant    consists  of  a   .".oh  p.   boilei 
Mr.  Joseph  P.  Welsh  was  In  charge,  with  a  I  ght   men. 
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Gowganda 
Caleta 

The  Caleta  Silver  Mines,  Limited,  formerly  the  Calcite  Lake  Mining  Company, 
were  operating  their  claim  in  Lawson  township  with  a  force  of  15  men;  operations, 
however,  were  suspended  early  in  1914.  The  shaft  has  a  depth  of  285  feet,  the  develop 
ment  therefrom  consisting  of  340  feet  of  drifts  and  310  feet  of  cross-cuts,  mainly  at 
the  200-foot  level. 

The  plant  consists  of  two  boilers,  with  a  total  of  85-h.p.,  a  3-drill  compressor,  and 
an  8  by  10  hoist. 

Mr.  John  Wilson  is  captain,  and  Mr.  A.  D.  McMillan  managing  director. 

Dowling 

At  the  Dowling  claim,  near  Bloom  lake,  a  shaft  was  being  put  down  from  the 
45-foot  to  the  100-foot  level.     Mr.  Donald  McRae  was  the  contractor. 

Thompson=Gowj*anda  or  Gamey=Thotnpson 

At  the  Thompson-Gowganda  claims,  northwest  of  Spawning  lake,  some  drifting  was 
being  done  by  contract,  on  the  adit  level,  by  Mr.  Donald  McRae. 

Hewitt 

The  Hewitt  Lake  Mining  Syndicate  suspended  operations  on  their  claims  on  the 
west  ridge  in  Nicol  township  in  December,  in  order  to  add  a  compressor  to  their  plant. 
This  plant  will  then  comprise:  two  boilers  with  a  total  capacity  of  50-h.p.,  a  3-drill 
compressor,  and  a  hoist. 

The  shaft  has  a  depth  of  150  feet,  with  levels  at  50  and  150  feet.  Drifts  total 
180  feet,  and  cross-cuts  50  feet. 

Mr.  M.  F.  Cottrell  is  manager. 


The  Mann  Mines  have  been  operating,  with  a  force  of  25  men.  Early  in  1914  the 
control  of  the  property  passed  to  an  English  syndicate,  and  there  are  prospects  of 
operations  being  conducted  on  a  larger  scale.  There  are  in  all  five  shafts,  with  depths 
varying  from  40  to  200  feet,  and  about  3,000  feet  of  drifts  and  740  feet  of  cross-cuts, 
inclusive  of  the  Boyd-Gordon  workings.  Stoping  was  in  progress  at  the  beginning 
of  1914. 

The  plant  consists  of  four  boilers  with  a  total  capacity  of  150-h.p.,  a  compressor 
with  a  capacity  of  580  cubic  feet  per  minute,  and  four  hoists. 

Mr.  G.  R.  Rogers  is  manager. 

Miller  Lake-O  Brien 

Developments  have  been  very  satisfactory  at  this  property  during  the  year.  The 
main  shaft  has  reached  a  depth  of  450  feet,  and  the  production  is  being  maintained 
from  the  levels  down  to  350   feet. 

The  underground  force  numbers  45  men,  and  the  total  employees  145. 

The  present  plant  consists  of  six  boilers  with  a  total  of  400  h.p.,  three  compressors 
with  a  capacity  of  2,640  cu.  ft.,  and  six  hoists. 

This  report  includes  the  Millerett  property  as  well,  on  which  considerable  surface 
prospecting  was  done  during  the  past  summer.  Important  discoveries  were  made  on 
both  properties.  A  new  shaft,  which  is  being  put  down  on  the  ore  on  the  Millerett, 
has  reached  i  a  depth  of  25  feet. 

A  new  hydro-electric  plant,  to  develop  500  h.p.,  is  being  installed  on  the  east  branch 
of  the  Montreal  river  at  Gowganda  townsite.  The  mine  plant  is  being  electrified,  and 
a  new  motor-driven  compressor  of  2,000  cu.  ft.  capacity  is  being  added. 

Mr.  K.  D.  Woodworth  is  manager. 
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Walah 

The  Walsh  Mines,  Limited,  at  MUlei  •  of  their 

shaft,  preparatory  to  sinking  another  50  feet. 
Mr.  Robert  Gamble  is  manager. 

Small  Lorraln 
Wettlaufer  I  orrain 

The  Wettlaufer-Lorrain  Silver  Mines,  Limited,  authorized  capital  of  1,500,000  si 
of  a  par  value  of  $1.00  each,  operated  until  October  31st,  1913,  When  it  was  decidi 
cease  active  work  at  the  property. 

The  officers  of  the  company  are  as  follows:  Mr.  Henry  Lockhart,  Jr.,  president; 
Mr.   Julius   A.   Lewisohn,   vice-president;    Mr.    K.    II.    \Y  secretary-treasurer;    Mi 

Robert  Livermore,  manager. 

During  the  year  $141,659  was  paid  in  divide: 

The  development  during  the  year  was  as  follows: 

Drifts 755  feet 

Cross-cuts 357  feet 

Raises  and   winzes    278  feet 

1,390  feet 

Surface  trenching 127  feet 

Diamond-drilling 982  feet 

Total 2.499  feet 

Porcupine  (iold  Area 

The  year  1913  was  the  most  successful  in  the  history  of  this  gold  area.  On 
June  9th  the  miners'  strike  was  allowed  to  lapse.  During  the  year  now  mills  were 
completed  at  the  Porcupine  Crown,  Mclntyre  and  Dome  Lake,  the  Dome  mill  was  in- 
creased from  40  to  80  stamps,  and  the  capacity  of  the  Hollinger  mill  raised  from  300 
to  500  tons  a  day.  Porcupine  Crown  was  the  second  Porcupine  property  to  go  on  a 
dividend-paying  basis.  On  January  1st.  1914,  a  dividend  of  12  per  cent,  per  annum. 
payable  quarterly,  was  declared. 

The  successful  results  attained  by  the  operating  companies  bav<  led  other  com- 
panies to  invade  this  field.  The  McKinley-Darragh  Savage  Companj  are  developing  the 
Jupiter  mine.  The  General  Development  Company  took  an  option  on  the  Bollinger 
Reserve  mine.  The  Temiskaming  and  Hudson  Bay  Mining  Company  financed  the  Dome 
Lake.  The  Hui  mian  Belt  Syndicate  are  developing  the  North  Thompson;  the  Vipond 
mine  lias  been  reorganized;  the  Homestake  Mines  ami  Flnanci  Company  are  develop- 
ing the  Foley-O'Brien,  Little  Pet  ami  Porphyry  Hill  properti 

Acme  Qold  Minei    I  td. 

The  Acme  Gold  Mines,  Limited,  operate    lie  Dixon  claims  adjoining  the  Hollinger 
on  the  east,  being  controlled  D3   the  Canadian  Mining  ami  Finance  Company.  Limited, 
of   which   the  officers   are;    Mr.    I..    H.   Timmins,   president;    Mr.   .1.    M<Man  in.   vice-J 
dent;   Mr.   D.  A.  Dunlap,  treasurer;    Mr.  .1.   I'..   Holden,  secretary ;    Mr.   iv   a.  Bobbins, 
general   manager. 

There  are  four  shafts  on  the  property,  with  d<  rely  of  17.".  :V2:>.  11"..  ami 

30  feet,  'lie  developmenl  ^ork  during  1918,  whicb  was  ail  done  in  the  tatter  part  of 
the  year,  comprises:  134  feel  of  sinking,  515  feel  of  drifting,  and  613  feet  of  cross- 
cutting,  or  a  total  of  1.: 

The  employees  number  71.  of  winch  (6  are  underground. 
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The  plant  consists  of  one  30-h.p.  boiler  for  heating  purposes,  a  compressor  of 
1,500  cubic  feet  capacity,  three  10  by  12  hoists,  one  8  by  10  hoist,  one  6  by  8  hoist, 
two  500-k.w.  transformers,  and  one  30-h.p.  motor. 

Mr.  H.  G.  Skavlem  is  manager. 

Dome 

The  mines  operated  by  the  Dome  Mines  Company,  Limited,  are  situated  on  the 
north  half  of  lot  4  in  the  first  concession  of  Tisdale  township.  The  company  have  an 
authorized  capital  of  500,000  shares,  with  a  par  value  of  $10.00  each.  The  officers  of 
the  company  are:  Mr.  Ambrose  Monell,  president;  Mr.  W.  W.  Mein,  consulting  engineer; 
Mr.  H.  C.  Meek,  general  superintendent. 

The  results  for  the  year  ending  March  31st,  1914,  are  shown  in  the  following  sum- 
mary of  development  in  feet: 


HO- Stamp  Mill  at  Dome  .Mine 

Total  of  all  development,  100-foot  level,  shaft  No.  1 1,607 

Total  of  all  development,  200-foot  level,  shaft  No.  2   49 

Total  of  all  development,  3rd  level,  shaft  No.  2   3,098 

Total  of  all  development,  4th  level,  shaft  No.  2 744 

Total  of  all  development,  5th  level,  shaft  No.  2   1,081 

6,579 
Sinking 223 

6,802 
Mining  operations  were  as  follows: 

Total  ore  from  pits 122,965  tons 

Totiil  ore  from  development 17,699  tons 

Total  ore  from  stopes 4,782  tons 

145,446  tons 

Total  ore  to  mill    145,446  tons 

Total  waste  to  dump    18.896  tons 

Total  tonnage  mined   164,342  tons 

The  following  figures  show  mill  operations  and  results: 

Tons   milled    145,300 

Yield    by    amalgamation     $731,229  94 

Yield  by  oyanidation    $473!o33  80 

Total   value    $1,204,263  74 

Value  per  ton   8  29 

Per  cent,  value  recovered    94.43 

Average  number  of  tons  treated  per  day 398 
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There  have  been  Installed  three  new  Parrel]  jaw  crushers,  which  replace  the 
gyratory  crushers  formerly  in  .  ;;.;  by  24,  replaces  the  7%  gyratory  era 

and  two.  36  by  10,  replace  the  two  No.  ::  gyratorj  crush 

A  new  electrically-driven  Ottumwa  hoist  now  replaces  the  old  steam  bolst  formerly 

used  on  the  incline. 

The  system  of  selective  Btoplng,  which  has  tM.'M  followed  underground  a'  the  Dome 
mine  in  th.-  past,  is  being  superseded  by  a  method  bj  which  the  whole  on-  body  will 
be   mined,   and    the   production   of   the   mine  greatly    Increased.     By    this   method    rib 

pillars  and   stopes   40   feet    in   width   are  carried    righl    across   the   ore   bodj       The    main 
haulage  way  is  driven  parallel   to  the  Long   axis  of  the  ore  body,  and  the  drifts  through 
which  the  ore  is  taken   from  the  Btopes  are  run  off  at   righl   aim].-  to  the  main  drive 
Mr.  w.  F.  Battersby,  mill  superintendent  the  following  Information   rei 

ing  additions  to  the  present   mill: 

The   addition    to   the    Dome   mill    now    under   way    will   consi.-t    mainly    ..t    40   stamps 
and  six  sand-leaching  vats.     The  pulp  from  the  So  stamps  will  pass  to  five  duplex    D 
classifiers,  the  oversize  going  to  five  5  by  22-foot  tube  mills.     The  discharge  from  these 
tube  mills,  joined   by   the   overflow   from    the  classifiers,   will,  al  Ing   over 

secondary  amalgamation  plates,  be  elevated  by  bucket  elevators  to  a  Bystem  of  cones, 
where  it  will  be  classified  into  sands  and  slimes,  the  former  passing  t"  the  m\  sand- 
leaching  vats,  and  the  latter  to  four  Pachuca  agitators  now  being  used  in  the  present 
mi!'.  From  these  agitators  the  slime  will  be  drawn  as  at  present  to  Merrill  slime 
presses,  and  the  gold-bearin.u  solution  precipitated  in  Merrili  precipitating  presses. 
The  completed  mil!  treal    750  tons  of  ore  daily. 


\cm    Mill  ami   Shalt  hmi-c  at    Dnim-   I  aki-    Mine 

Doom  I  aki- 
'lie    control  of  the   Dome   Lake   Mining  and   Milling  Company   passed   during   the 
year  to  the  Temiskamiug  and    Hudson    Bay   Mining  Company.     Mr.  raylor  Is 

the   i.  dent,   and   the   lead   office   has   been    transferred    to   New    I.iskeanl.   Ontario. 

The  transfer  was  made  in  November.     Mr    \    ii    Brown  i-  the  manager,  and  Mr   <;    C. 
Cochrane  is  superintend 

The  following  imman   of  the  work  done  on  the  property  up  to  the  end  of 

the  year  L! 

Sinking — 

"  A  "  shaft.  No.  1   vein      

"C"  shaft.  No.  8  vein  IM 

"D"  Bhaft,  No.  ::  vein  186  feet 

Main  Bhaft,  No.  3  vein   


Winze  on  115-foot  level,  ' 


628  feet 

12    feet 


160 
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Drifting— 

60-foot  level,  No.  1  vein   275  feet 

60-foot  level,  No.  3  vein 640  feet 

115-foot  level,  No.  3  vein  .  .  .   1,070  feet 

180-foot  level,  No.  3  vein 798  feet 

2,713  feet 

Cross-cutting — 

On  60,  115  and  180-foot  levels    696  feet 

Raising — 

On  60,   115  and  180-foot  levels    571  feet 

Total    footage 4,645  feet 

The  sinking  done  during  the  year  comprises  the  winze,  42  feet,  and  123  feet  in 
the  two  deeper  shafts.  Of  the  drifting  and  cross-cutting,  which  totals  about  4,000  feet, 
about  2,000  feet  was  done  during  1913. 

The  ten-stamp  mill  was  operated  during  May,  June  and  July,  and  crushed  3,717 
tons,  from  which  there  was  recovered  by  amalgamation  $19,762.00,  and  by  concentra- 
tion $5,607.00. 

FoIey-O'Brien 

Work  has  been  resumed  in  the  main  shaft  of  the  Foley-O'Brien  Mines,  Limited.  This 
has  a  depth  of  168  feet,  and  a  winze  has  been  sunk  from  the  160-ft.  level  to  a  depth  of 
90  feet.  There  are  two  other  shafts  on  the  property  with  depths  of  70  and  100  feet 
respectively.     Drifts  and  cross-cuts  total  900  feet. 

The  plant  consists  of  two  50-h.p.  boilers,  two  compressors  with  a  capacity  of  600 
cubic  feet,  and  three  hoists. 

Mr.  H.  B.  Hatch  is  manager,  employing  a  force  of  20  men. 


Hollinger 

The  holdings  of  the  Hollinger  Gold  Mines,  Limited,  consist  of  four  40-acre  claims, 
comprising  the  east  half  of  the  north  half  and  the  northeast  quarter  of  the  south  half 
of  lot  11,  and  the  northwest  quarter  of  the  south  half  of  lot  10,  in  the  second  concession 
of  Tisdale. 

The  company  have  an  authorized  capital  of  $3,000,000,  divided  into  600,000  shares 
of  a  par  value  of  $5.00.  Mr.  Noah  Timmins  is  president;  Mr.  D.  A.  Dunlap,  secretary- 
treasurer;  and  Mr.  P.  A.  Robbins,  general  manager. 

The  third  annual  report  of  the  company  shows  that  during  1913,  138,291  tons  of  ore 
were  treated,  yielding  $2,466,220.24,  that  $1,170,000  were  paid  in  dividends,  and  that  the 
ore  reserves  were  increased  by  $3,000,000. 


During  the  year  the  following  work  was  accomplished: — 


— 

Drifts 

Crosscuts       Raises 

Winzes 

ft. 

Shafts 

Diamond 

Drilling' 

Trenches 

ft. 

ft.                ft. 
8 

ft. 
253 

ft. 

601 
784 
790 

ft. 
550 

100  ft.  Level 

1  .031 

1 ,524 

1  .351 

243 

:>.-)0      

200  ft.  level 

240              323 
238        

300  ft.  level 

130 
82 

115 

:;s:; 



425  ft.  level 

212                  11 

93 

Totals 

4,149 

948              334 

212 

368 

2,651 

550 

During  the  year  $46,832  was  expended  upon  bunk  houses  and  dwellings.  The  former 
consist  of  plastered  rooms,  two  single  beds  in  a  room;  they  are  supplied  with  steam 
heat,  electric  light,  and  modern  sanitary  arrangements. 
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Hoffinccf  Reserve 

Active  development  work  has  been  carried  on  at  the  property  of  the  Rolling) 
Mining  Company   in   Ogdeu   township   during    1913,   consisting   of   the    following:     cross- 
cutting,  210  feet  on  the  100-it.  level,  and  187  feel  on  the  200-ft;  drifting  loo  feet  on  the 
100-ft.  level,  and  1,200  feet  on  the  200-ft;   a  wince  sunk   11- 
300  feet  of  drifting  on  the  300-ft.  level. 

During  the  year  the  property  was  taken  over  under  option  by  Interests  allied  to  the 
Kerr  Lake  Mining  Company. 

Mr.  H.  W.  Evans  is  manager,  employing  4u  men, 

Mclntj  re 

The  Mclntyre  Porcupine  Mines,  Limited,  during  1913  carried  out  an  extensive    plan 

of  development  and  construction  work  on  their  holdings  at  the  wesl  end  Of  Pearl  lake 
The  directors  and  officers  of  the  company  are:  Mr.  Albert  Freeman,  New  York,  presi- 
dent; Mr.  C.  B.  Flynn,  New  York,  vice-president;  Mr.  M.  P.  van  der  Yoort,  Toronto, 
secretary-treasurer;  Mr.  J.  P.  Bickell,  Toronto;  Mr.  H.  L.  Kramer,  Toronto;  Mr.  I.  J. 
R.  Muurling,  New  York;   Mr.  R.  J.  Ennis,  general  manager. 

Development  work  during  the  year  consisted  of  204  feet  of  shaft-sinking,  and  3,967 
feet  of  drifts,  cross-cuts,  raises  and  winzes;   37,667  tons  of  ore  were  mined. 

Tnc  new  150-ton  cyanide  mill  was  put  in  operation  in  March  and  up  to  the  end 
of  the  year  treated  25,335  tons  of  ore.  The  stamp  mill  was  used  for  sampling  purposes 
during  the  year  and  treated  5,632  tons  of  ore.  A  second  unit  of  150  tons  capacity  is 
being  added  to  the  cyanide  mill  and  will  be  in  operation  about  September  1st,  1914. 
In  the  new  unit  decantation  will  replace  the  filters  of  the  old  unit. 

During  the  year  $232,824.99  in  bullion  was  shipped,  and  $99,661.33  was  spent  in 
buildings  and  plant. 

.Miracle 

The  Porcupine  Miracle  Mining  Company,  Limited,  are  owners  of  a  group  of  claims 
in  Langmuir  township,  near  the  southern  end  of  Night  Hawk  lake,  a  working  shaft 
has  been  sunk  to  a  depth  of  100  feet. 

The  plant  consists  of  two  boilers  of  40-  and  20-h.p.,  a  12-drill  compressor,  a  small 
hoist,  and  a  small  portable  saw  mill. 

A  100-h.p.  boiler,  two  jaw  crushers,  and  a  60-ton  Hardinue  hall  mill  are  to  he  taken 
in  during  the  winter. 

Mr.  H.  B.  Ransome  is  manager,  employing  20  men. 

North  Dome 

The  North  Dome  Mining  Company,  Limited,  controlled  by  the  Temiskaming  Min- 
ing Company,  ceased  operations  on  their  property  on  lots  3  and  4  in  the  tirst  concession 
of  Tisdale.  Regarding  the  results  of  the  underground  development  th<  mai 
state  that  a  large  tonnage  of  tow-grade  ore,  running  between  •>>'•  ami  .<7  to  the  ton,  was 
indicated,  and  that  a  diamond-drill  hole,  put  down  in  the  previously  unprospected 
ground  near  the  southwest  corner  of  the  property,  when  h-  contact  between  th< 
and  prophyry  is  hidden  from  view  by  deep  muskeg,  encount  vertical  depth  of 

400  feet  about  60  feet  of  quartz,   which,  although    giving   .>    Ida    avers  ,   showed 

in  the  core  free  gold  easily  visible  to  the  naked  eye. 

Sort  h   I  hompaon 

Towards  the  end  of  tin-  year  an  optioi  •  d  on  rhi-  property,  which  li' 

the  Porcupine  Crown   and   the   Yipond   mines,   by   the    \  |     Qold     lilnsfl    Of 

Australia.  A  prospecting  shaft  is  being  sunk,  and  several  diamond  drills  ar<  at  wort 
on  the  property. 

V   .  X.  J.  BJvered  is  manager. 
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Pearl  Lake 

The  following  is  the  development  footage  accomplished  on  this  mine  up  to  the  end 
of  December,  1913:  Drifting,  1,166.18  feet;  cross-cutting,  1,649.89  feet;  raising,  168  feet; 
depth  of  main  shaft,  673  feet. 

Porcupine  Crown 

The  Porcupine  Crown  Mines,  Limited,  took  over  the  McEnaney  claim,  which  adjoins 
the  Hollinger  on  the  south,  on  June  10th,  1913.  The  McEnaney  claim  was  developed  by 
the  Crown  Reserve  Mining  Company,  which  company  received  1,667,000  shares  of  the 
2,000,000  shares  of  the  Porcupine  Crown  Mines,  Limited. 

The  officers  of  the  company  are  as  follows: — Lieut.-Col.  John  Carson,  president;  Mr. 
J.  W.  Gear,  first  vice-president;  Mr.  C.  E.  Potter,  second  vice-president;  Mr.  James  Cooper, 
secretary  and  treasurer;  Mr.  John  Reid,  assistant  secretary-treasurer;  Mr.  S.  W.  Cohen, 
general   manager;    Mr.  M.  W.   Summerhayes,  resident  manager. 

The  Porcupine  Crown  Mines,  Limited,  was  the  second  Porcupine  mining  company  to 
go  on  a  regular  dividend-paying  basis.  On  January  1st,  1914,  the  company  began  pay- 
ing a  dividend  of  twelve  per  cent,  per  annum,  payable  quarterly. 

The  development  work  during  1913   was  as  follows:  — 

To  1913.  1913.  Total. 

ft.  ft.  ft. 

Sinking  and  raising   738  564  1,292 

Drifting   1,402  702  2,104 

Cross-cutting 1,301  1,225  2,526 

Total 3,441  2,481  5,922 

Stoping  in  cubic   feet   142,643 

Cubic  feet — Sump  2,734 

In  addition  2,739  feet  of  diamond-drilling  was  done.  The  main  shaft  is  now  down 
to  the  400-ft.  level,  and  a  winze  has  been  sunk  from  the  400  to  the  500-ft.  level. 

During  the  year  the  following  buildings  were  erected:  — 

Mill  and  refinery,  bunk  house,  dry  house,  oil  house,  pipe  shop,  carpenter's  shop, 
powder  magazine,  six  small  cottages  for  married  employees,  main  shaft  house  and  tram- 
way, additions  to  power  house  for  installation  of  a  new  boiler,  transformer  house  for  the 
installation  of  three  new  50  k.w.  transformers,  addition  to  the  cook  camp.  A  new 
15-drill  compressor  was  installed  in  the  power  house,  also  a  new  motor  for  large  electric 
hoist.  The  machine  shop  was  fully  equipped,  and  a  drill  sharpener  was  added  to  black- 
smith's shop. 

The  mill  was  increased  by  the  addition  of  15  stamps,  duplex  classifier,  tube  mill, 
cyanide  tanks,  etc.  The  continuous  decantation  process  of  cyaniding  the  ore  is  used. 
The  maximum  capacity  of  the  mill  is  180  tons  per  day;  an  extraction  of  96  per  cent, 
is  being  made.  During  the  year  19,754  tons,  of  an  average  value  of  $20.30  per  ton.  were 
treated. 
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Porcupine   I  .ik. 

The  Porcupine  Lake  Gold  Mines,  Limited,  have  continued  their  shaft  on  the  shore 
of  the  lake  to  a  depth  of  275  feel  on  the  Incline,  and  have  cut  a  station 

The  plant  consists  of  one  60-h.p.  boiler,  a  4-drill  compressor,  and  \  ir,  drill 

electrically-driven  compressor,  a  56-h.p.   motor,  and  thi 
sound  ready  to  be  installed. 
Mr.  J.  F.  Wenstrom  is  manager,  employing  L'n  men. 


The  Mines  Leasing  and  Development  Company  acquired  a  has-  on  the  Rea  mine 
in  May.  i!U3.  The  property  was  taken  over  by  the  leasing  company  In  May,  1914,  and 
thi    Porcupine  Auruin  Mines  Company,  Limited,  formed. 

A  10-stamp  mill  is  in  operal 

Mr.  David  Sloan  is  manager,  employing  40  men. 


Porcupine  Lake  Qold  Mine 

Schumacher 

Schumacher  Gold  Mines,  Limited.  Btarted  work  on  the  Schumacher  property  south 
of  Pearl  lake  in  June. 

The  south  cross-cul  on  thi  lOO-ft  level  of  No.  _  shaft  was  continued  it"  feet,  where 
No.  2  vein  was  cut;   L'nO  feet  of  drifting  was  done  on   this  vein. 

From  these  workings  a  3-compartment  shaft,  6  by  i">  feet,  was  raised  to  the  surface; 
a  head  frame  was  erected  and  a  power  plant  installed.  Sinking  was  then  begun  in  this 
shaft  and  it  had  reached  a  depth  of  IT.",  feet  at  the  end  of  the  year. 

The  amount  of  drifting  and  cross-cutting  done  from   .June    ith   to  the  end   of  the 

year  was  705  feet;  raising,  other  than  main  shaft,  is  feet    There  were  also  .'." :ubic 

feet  of  stations  and  sumps  cut. 

The  plant  consists  of  one  135-h.p.  Jenckea  boiler,  one  10  bj   i_  double-drum  J< 
hoist,  one  540  cubic-foot  cross  compound  [ngersoll-Rand  eonipressor,  one  100-h.p.  C    O.  B. 
motor,   two  50-K.  V.  K.   transformers,  and   one  r,  I,-  drum    Jenckei   I 

rhree  Nation* 

Tin-  Three  Nations  Gold    Mining  Company.  Limited,  in   Whitney  township  have  sunk 
a  shaft  to  a  depth   of  I'L'.".   feet     The  drifting  on   both    levels  amounts   to  about    son 
and  the  cross-cutting  to  700  feet. 

The  plant  consists  of  three   100-h  p    and  on<    ::."  h  p    boilers,  a   ".drill   •  r,  and 

an  8  by  10  hoist.     A    10-Stamp  mill   has  been   built   on  the  pro; 

Mr.  J.  x.  Angrignon  is  manager,  employing  10  men. 

12    B.M. 
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Surface  Plant  at  Schumacher  Mine 


Surface  Plant  of  Three  Nations  Mine 
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Alc\ii  Nickel    Mine 

The  Alexo  Mines,  Limited,  on  lot  1  in  Che  third  concession  of  Dundonald  township. 
are  mining  nickeliferous  pyrrhotite  of  a  very  good  gra.h  and  shipping  it  to  the  Mmid 
smelter  at  Coniston.  The  ore  is  teamed  three-quarters  of  ■  mile  and  then  loaded  in 
cars  on  the  T.  &  X.  0.  railway  siding  at  Kilhurn.  The  ore  has  b.'.-n  taken  from  a  pit 
75  feet  deep  and  60  feet  long  on  an  ore  body  averaging  about  1"-  feel  in  width,  and  from 
a  drift  run  70  feet  to  the  south  from  the  bottom  of  the  open  pi'.  Drilling  was  done  at 
first  with  hand  steel,  but  later  a  30-h.p.  boiler  was  put  in,  which  hi  used  to  run  one  drill 
and  the  hoist. 

The  property  was  located  at  the  time  of  the  building  of  the  National  Transconth 
railway,  and  before  the  discoveri-  s  at  Porcupine,  by  Mr     U<  v  K<  !-■>.  who  was  guidi 
the  place  by  the  attraction  of  the  magnetic  needle  noted  in  the  land  surveyor's  reports. 
It  is  worked  by  a  syndicate,  composed  of  the  original  owners  headed  by  Mr.  HL  F  Pollen, 
who  acts  as  manager.     Fourteen  men  are  employed. 

Dane  and  Larder  Lake  Areas 
Qold  fields 

The  30-stamp  mill  on  this  property  was  running  until  May,  1918,  when  work  was 
suspended.  The  workings  consist  of  an  open  pit,  or  glory  hole,  connecting  with  an  adit 
level  at  65  feet;  considerable  drifting  on  this  level;  ?nd  a  shaft  sunk  125  feet  below  the 
65-foot  level. 

Besides  the  mill,  the  plant  consists  of  an  S-drill  compressor,  two  hoists,  and  a  J5di.p. 
boiler  for  heating  purposes.  Power  is  supplied  by  the  company's  hydro-electric  plant  of 
750-h.p.  capacity  at  Raven  falls,  thirteen  miles  distant.  The  compressor  is  driven  by  a 
150-h.p.  motor,  and  the  stamps  and  crushers  by  motors  of  60-  and  50-h.p.  respectively. 

At  the  end  of  the  year  a  contract  for  sinking  another  100  feet  was  let  to  Mr.  Hugh 
McMillan,  of  Cobalt.  The  company  are  operating  10  stamps  to  treat  the  ore  obtained 
in  sinking. 

Mr.  Geo.  A.  McKay,  of  Toronto,  is  manager,  and  Mr.  J.  F.  Thornham  is  superintend- 
ing operations. 
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La  .Mine  Dor  Huronia 

La  Mine  D'Or  Huronia,  Limited,  operated  by  a  Three  Rivers  (Que.)  Company,  is 
situated  in  the  fifth  concession  of  Gauthier  and  McVittie  townships. 

The  present  10-stamp  mill  is  being  enlarged  by  the  addition  of  five  stamps  and  a  ball 
mill,  two  100-h.p.  motors  and  one  'Su-h.p.  motor,  and  three  75  K.V.A.  transformers. 
Power  will  be  supplied  for  the  mill,  the  7-drill  compressor,  and  the  hoist,  by  their  own 
hydro-electric  plant  on  Victoria  creek,  three-quarters  of  a  mile  distant,  which  is 
expected  to  develop  250  horsepower.  The  present  35-h.p.  boiler  will  then  be  used  for 
heating. 

The  underground  workings  consist  of  No.  2  cut,  which  is  down  32  feet,  and  a  short 
adit  at  the  level  of  the  lake. 

Mr.  E.  H.  York  is  manager,  employing  40  men. 

Swastika  and  Kirkland  Lake  Areas 

The  Swastika  and  the  Lucky  Cross  mines  both  suspended  operations  during  the  year. 


Shafthouse  at  Touffh-Oakes  Mine 
Tough-Oakes 

The  Tough-Oakes  Gold  Mines,  Limited,  at  Kirkland  lake,  which  were  controlled  by 
Mr.  C.  A.  Foster,  of  Haileybury,  sold  out  during  the  year  to  an  English  company,  the 
Kirkland   Lake   Proprietary.     This   company  employ   110   men. 

The  incline  shaft  on  No.  2  vein  was  continued  to  a  depth  of  210  feet,  and  levels 
opened  at  100  and  200  feet.  The  drifting  on  the  first  level  amounts  to  some  270  feet, 
and  on  the  second  level  to  half  this  amount.  It  is  the  intention  of  the  management  to 
have  this  shaft  down  another  100  feet,  and  the  shaft  on  the  No.  3  vein  opened  to  the 
first  level  by  the  time  power  is  available  in  the  spring. 

The  present  plant  consists  of  a  5-stamp  mill,  two  compressors  of  140  and  200  cubic 
feet  capacity,  two  6  by  8  hoists,  four  boilers  with  a  total  capacity  of  125-h.p.,  and  a  D.C. 
generator  for  electric  lighting.  The  additions  to  the  plant  comprise  a  250-h.p.  motor, 
a  compressor  of  1,526  cubic  feet  capacity,  a  10  by  12  hoist,  and  a  skip  of  25  cubic  feet 
capacity.  Power  will  be  supplied  by  the  Charlton  and  Englehart  Power  Company  from 
their  plant  at  Charlton. 
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Mr.  C  A.  O'ConneU,  manager,  gives  the  following  table  ind  shipments  daring  the 

1912  and  1913: 


Shipment                   Date 

\ 
Dry 

el 

1)/.    per  1 

-   ret 

i>.t  ton 

Value 

1.892 
19.905 
20.527 
30.438 
28.287 

L7.461 

22.' 
19.1 

040 
24.075 

■  0  37 

B 

C 

D 

E 

Dec.  21,  1912 

..  Mar.  19,  1913 

June  5,  1913 

..  Oct  31,  L913 

23.400 

37. 

67.500 

.-,  60 

_'  23 

13,147  in 

35  90 

Total 

.... 

101 

1)49 

$46,221  20 

... 

The  bullion  won  from  1  ,9 

75  tons 

milled  in 

1913  was  a^  foil 

Bullion 
Bar 

Date 

Silver 

Value 

Silver 

O/. 
Gold 

\  a  hie 

Value 

H 

3 

June.  1913 

A  Hi.'.      ' '     

50.83 

28.10 

4:;. m; 
37.84 
37.60 

* 
29  54 

in  50 

26  53 

22  42 
21  57 

296.175 

207.250 
280.321 
233.662 

255 

* 

6,122  18 

4.212  To 
5,794  75 
1,830  23 
:».272  L0 

$ 

6,162  02 

4. 22 

4a 

Sept.     '"     

5,821  28 

5a 

Nov.      ••     

1,852  66 

Dec.      "•    

Total 

198 

23 

116  56 

1,272.446 

20.232  31 

26.348  *7 

U  right   Harnra\c~ 

Work  on  the  Wright-Hargraves  claims  was   -  I   about  the  end  of  th< 

by  the  Cartwright  interests,  who  held  tbeni  under  option. 

This  property  comprises  four  claims  in  the  township  of  Teck  at    the  east  end  of 
Kirkland  lake. 

development  work  consists  of  two  shafts.  20  and  g(  h,  and   110  feet 

of  drifting  on  the  75-foot  level. 
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Teck«Hughes 

The  Teck-Hughes  Gold  Mines,  Limited,  prosecuted  development  work  actively  dur- 
ing the  year.  They  have  four  shafts  in  all,  varying  in  depth  from  40  to  212  feet. 
No.  1  shaft  is  down  212  feet,  and  the  drifts  on  the  200-foot  level  total  203  feet.  Work 
has  been  discontinued  in  this  shaft.  No.  2  shaft  has  been  put  down  in  the  southwest 
corner  of  the  property  to  a  depth  of  75  feet.  Drifting  was  commenced  on  the  75-foot 
level  in  the  shaft  early  in  December,  and  is  being  carried  on  at  the  rate  of  about 
125  feet  a  month.     Some  good  ore  shoots  have  been  encountered. 

The  plant  consists  of  two  boilers  of  60  h.p.,  a  2-drill  compressor,  and  a  hoist. 

Mr.  Alex.  H.  Smith  is  consulting  engineer  and  manager. 

S3  Ivanite 

The  Sylvanite  Gold  Mines,  Limited,  formerly  the  Wright  and  Robbins  claims, 
adjoining  the  Tough-Oakes  on  the  west,  have  also  been  acquired  by  the  Kirkland  Lake 
Proprietary. 

Dining-room  and  sleeping  camp  have  been  built,  and  a  force  of  15  to  18  men  were 
engaged  during  the  winter  in  trenching.  There  are  two  prospecting  shafts  down  to 
depth  of  50  and  40  feet. 

Mr.  C.  A.  O'Connell  is  manager. 

Burnside 

The  Burnside  Gold  Mines,  Limited,  whose  claims  adjoin  the  Tough-Oakes  on  the 
south  in  the  townships  of  Teck  and  Lebel,  are  also  controlled  by  the  Kirkland  Lake 
Proprietary  and  are  under  the  same  management. 

The  only  work  done  on  the  Burnside  claims  during  the  winter  consisted  of  500 
feet  of  diamond-drilling  on  the  southwest  corner  of  L.  1821.  There  are  two  shafts, 
with  depths  of  70  and  90  feet  respectively;  on  the  75-foot  level  190  feet  of  cross-cutting 
and  drifting  has  been  done. 

The  plant  consists  of  two  boilers,  a  compressor  of  175  cubic  feet  capacity,  and  a 
email  hoist. 

Solid  Silver 

The  Solid  Silver  Mines,  Limited,  are  situated  in  Burt  township,  about  13  miles  west 
of  Kenogami  Station,  on  the  Temiskaming  and  Northern  Ontario  railway.  They  are 
reached  by  a  wagon  road  six  miles  long  from  Kenogami  lake.  The  first  seven  miles 
of  the  journey  is  made  by  boat.  The  workings  consist  of  a  shaft  100  feet  deep  and 
75  feet  of  cross-cutting  on  the  100-foot  level.  The  plant  comprises  a  60-h.p.  boiler,  a 
6  by  8  hoist,  and  a  portable  sawmill.  The  mine  was  in  operation  during  a  portion  of 
the  year.     Mr.  Wm.  Shovel  is  superintendent,  and  Col.  Daniel  B.  Shepp,  president. 

IV.— EASTERN  ONTARIO 

During  1913  Eastern  Ontario  continued  to  attract  considerable  attention  from 
mining  men.  Possessing  as  it  does  a  variety  of  minerals,  some  of  which  occur  in  large 
bodies  of  commercial  importance,  interest  is  continually  sustained,  and  prospecting  in 
a  desultory  manner  is  carried  on  almost  continuously  throughout  the  year.  Occasion- 
ally new  and  important  discoveries  of  mica  are  made,  and  in  the  non-metallics  alone 
Eastern  Ontario  presents  a  practically  virgin  field  for  systematic,  scientific  prospecting. 

During  the  year  gold,  talc,  amber  mica,  magnetic  iron  ore,  apatite,  graphite,  iron 
pyrites,  feldspar,  quartz,  corundum  and  fluorite  were  mined  and  shipped. 

Attention  was  attracted  some  years  ago  to  the  sodalite  deposits  near  Bancroft  in 
Hastines  county,  and  a  small  quantity  was  shipped  for  decorative  purposes,  but  the 
deposits  were  not  found  to  be  of  commercial  importance.  The  universal  agitation 
throughout  the  Province  for  better  roads,  and  the  gradual  awakening  of  the  boards  of 
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trade  and  business  men  in  general,  to  the  fact  that  good  roads  are  of  first  Import 
in  the  development  of  trade,  have  drawn  attention  to   Eastern  Ontario  as  a  source  of 
supply  for  road-making  mat.  rial.     Trap  rock  or  diaba  lered  the  most   dun 

for   macadamized   roads,   is   found    in    Peterborough   and    Ha 

veau,  near  Havelock,  a  large  quarry  is  being  .  by  the  Ontario  Rock  Company. 

In   Frontenac   and   Hastings   counties   unlimited   supplies   of   limestone   and    graniti 
to  be  found. 

This  area  has  also  shared  in  the  recent  development  of  the  brick  industry  and  Its 
allied  clay  products. 

Frontenac  county  continues  to  be  the  leading  producer  of  feldBpar.  The  Richard- 
son  mine  in   Bedford   township  showed  an  increase  over    1912,  and   the   Reynolds   mine 

owned  by  the  same  company  is  proving  to  be  a  large  deposit   of  high-grade  spar. 

Formerly  all  of  the  spar  produced  was  shipped  to  the  New  Jersey  and  Ohio  pot- 
teries, in  tne  raw  state,  or  as  ground  spar  from  the  Genesee  grinding  plant  near  char- 
lotte, New  York.  During  1913  the  Kingston  Floor  and  Wall  Tile  Company  was  formed 
and  a  plant  built  in  Kingston.  This  plant  is  now  producing  tloor  tile,  and  later  on 
will  be  manufacturing  the  larger  patterns  of  wall  tile.  It  will  use  a  considerable 
quantity  of  the  local  feldspar. 


Plant  of  Frontenac  Floor  and   Wall  Tile  C»mpan>.   Kingston 


Iron 


Operations  at  this  mine,  formerly  known  as  the  Ledyard,  were  continued  during 
1913  by  the  Buffalo  Union  Furnace  Company.  The  mine  is  situated  on  the  west  half 
of  lot  19,  first  concession  of  Belmont  township,  Peterborough  county.  The  S-compart- 
ment  vertical  shaft  has  been  carried  to  a  depth  of  2H0  feet,  and  sinking  operations 
were  being  continued  on  the  date  of  inspection.  The  first  and  second  levels  remain 
the  same  as  last  report.  On  the  third  level,  at  235  feet,  the  south  drift  had  been 
extended  to  125  feet  and  .">  feet  of  cross-cutting  done. 

The  ore  body  appears  to  be  widening  at  depth,  and  the  -fade  rising.  A  branch 
line  of  the  Central  Ontario  railway  connects  the  mine  with  the  main  line  at  a  point 
north  of  Canadian  Pacific  Railway  Junction.  The  output  is  being  shipped  to  the  new 
furnace  plant  of  the  company  at    Port   Colborne. 

Mr.  Frank  Platto  is  manager  of  the  mine,  employing   fifty  men. 

The  Canada  Iron  Mines,  Limited,  own  tie  Bessemer  and  Chdlds  group  of  mines 
near  L'Amable  station,  the  Coe  Hill  mines  a-  Coe  Hill,  and  the  BlairtOD  mines  near 
Marmora.     This  company    have   also   built    a   concentrating   plant    at  to   which 

all   their  ore  is  shipped  via  Central   Ontario   railway. 
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The  Bessemer  and  Childs  group  comprise  3,100  acres  in  the  townships  of  Mayo 
and  Dungannon,  and  are  connected  with  the  main  line  of  the  Central  Ontario  railway 
by  the  Bessemer  and  Barry's  Bay  railway,  owned  and  operated  by  the  mining  company. 

Mr.  W.  J.  McLaughlin,  Trenton,  is  manager  of  the  company. 

Bessemer  .Mine 

At  this  mine  work  throughout  the  year  has  been  confined  to  development  in  No.  4 
shaft,  with  stoping  continued  on  the  second  level. 

The  first  and  second  level  drifts  under  Little  Mullet  lake  have  been  carried  to  the 
limit  and  abandoned.  At  the  fourth  or  250-foot  level  a  station  was  cut,  and  at  the 
date  of  inspection  the  management  intended  to  drift  in  the  hanging  to  a  distance  of 
25  feet  from  the  shaft  and  at  that  point  sink  a  winze  to  the  fifth  level.  The  ore  is 
hoisted  in  a  one-ton  skip  and  is  dumped  directly  into  a  No.  6  Gates  gyratory  crusher.  A 
22-inch  belt,  44  feet  in  length,  conveys  the  ore  from  the  crusher  to  the  loading  bins. 
It  was  proposed  to  instal  a  magnetic  cobber  at  the  head  of  the  belt  conveyor  to  reject 
clean  rock,  heretofore  hand  picked. 

The  mine  is  in  charge  of  Capt.  Alfred  Hendra,  employing  100  men. 

Childs  Mine 

This  mine  is  situated  about  three  miles  northeast  of  the  Bessemer,  on  lot  11  in  the 
ninth  concession  of  the  township  of  Mayo.  The  ore  body  has  been  diamond-drilled  to  a 
depth  of  300  feet. 

At  the  date  of  inspection,  mining  by  the  open-pit  method  was  being  carried  on 
at  No.  1  and  No.  2  pits,  about  300  feet  apart.  The  ore  was  loaded  by  hand  into  wooden, 
end-dump,  train  cars  of  the  coal-mine  type,  capacity  2%  tons  each,  and  36-inch  gauge. 
The  loaded  cars  are  assembled  and  hauled  to  the  foot  of  the  incline  by  a  12%-ton 
dinkey  locomotive,  hoisted  and  discharged  direct  into  a  Xo.  5  (K)  Allis-Chalmers 
gyratory  crusher,  thence  to  loading  bins. 

Thirty  men  are  employed. 

Rankin  =  Coe    Mine 

This  prospect  is  situated  on  lot  10  in  the  ninth  concession  of  the  township  of 
Mayo,  and  was  worked  under  lease  with  option  to  purchase  by  the  Canada  Iron  Mines. 
Limited.  The  ore  body  was  stripped  over  an  area  300  feet  by  75  feet.  The  option 
expired  on  January  1st,  1913,  and  work  was  abandoned  by  the  company. 

Concentrating:  Plant 

This  plant  is  situated  in  the  town  of  Trenton,  on  the  east  side  of  the  Trent  river  at 
the  point  where  it  empties  into  the  bay  of  Quinte.  Its  situation  assures  good  shipping 
facilities  by  lake  and  rail. 

The  ore,  crushed  at  the  mine  to  2'j  inch,  is  received  in  standard-gauge  ore  cars  and 
dumped  into  bins.  From  the  bins  it  is  drawn  off  by  3  roll-type  feeders,  and  elevated 
to  a  shaking  screen  at  the  top  of  the  mill.     This  screen  has  %-inch  square  openings. 

The  oversize  from  the  screen  goes  to  the  mill  bins,  and  passes  through  an  oscillating 
r  to  a  set  of  40-inch  by  15-inch  Anaconda  rolls.  The  entire  crushed  and  fine  pro- 
duct is  discharged  into  a  trommel  12  feet  in  length  by  4  feet  in  diameter,  making  four 
sizes  and  oversize.  The  fines  go  direct  to  the  magnetic  separator  and  the  coarse  sizes 
to  Ball-Norton  drum  separators.  The  middlings  are  recrushed  and  returned  to  the 
separator. 

Up  to  February,  1914,  only  one  unit  of  the  concentrator  was  in  operation  on  a 
mixture  of  Bessemer  and  Childs  ores,  the  fines  being  treated  by  the  wet  method  on  a 
Grondal  machine.  It  was  found  that  better  results  could  be  obtained  by  treating  the 
Childs  ore  in  a  separate  unit,  and  for  this  reason  a  second  unit  will  be  installed  in  a 
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short  time.    Each  unit  will   have  a   capacity   of  300  tons   of   concentrates  per  day.    All 
the  crude  ore  through  the  a4-inch  screen  will  be  passed  through  a  drier  ami  practically 
freed  from  moisture.     The  coarse  sizes  will  be  treated  on  single-drum  Ball-Norton  mag- 
netic separators,  the  fines  going  to  a  Ball-Norton  belt  type  machine.     Power  is  purr: 
from  the  Trenton  Electric  Company. 

Urtcui 

No  work  was  done  at  this  mine  during  1913.    Ore  for  experimental  pur] 
shipped  to  Belleville  and  Deseronto.  from  stork  produced  in   1912.      Tin-  m 
by  J.  W.  Evans  and  associates. 

Gold 

Cordova  .Mine 

During  the  first  half  of  the  year  this  mine  was  worked  by  l>.  Kirkegaard  and  asso- 
ciates. For  the  first  three  months  60  men  were  employed,  but  the  force  was  gradually 
reduced  and  the  plant  closed  down  in  August. 

Stoping  was  continued  on  the  fourth  and  fifth  levels  of  No.  :'.  abaft,  and  No.  1  shaft 
was  dewatered  to  the  second  level.  This  shaft  was  square  set  to  the  first  level  and  a 
skip  track  was  put  in,  on  the  west  side.  Considerable  broken  ore  was  found  in  the 
stopes  at  the  first  level,  and  stoping  commenced  in  the  east  drift  on  the  second  level. 
Sufficient  ore  was  raised  to  keep  30  stamps  dropping,  and  it  is  the  intention  of  the  man- 
agement to  connect  No.  1  and  No.  3  shafts  at  the  500-foot  level. 

Golden  Fleece 

This  mine,  situated  on  the  west  half  of  lot  24  and  lot  25  in  the  sixth  concession  of 
the  township  of  Kaladar,  is  owned  by  the  Adelaide  Mining  Company  of  Baltimore  Mary- 
land, and  is  operated  under  lease  with  option  to  purchase  by  the  A.  B.  P.  Mining  Com- 
pany, Limited. 

On  the  date  of  inspection  15  men  were  employed.  I'nderground  development  con- 
sists  of  a  shaft  85  feet  in  depth,  with  a  drift  at  the  65-ft.  level  running  75  feet  to  th< 
north,  and  45  feet  of  cross-cutting.  This  shaft  had  been  abandoned  and  work  was  con- 
fined to  an  open  cut  about  75  feet  south  of  the  mill. 

The  plant  consists  of  two  boilers,  one  60-h.p.  and  one  50-h.p.,  a  straight  line  air  com- 

sor  with  a  capacity  of  300  cubic  i<  i  t.  two  hoists,  and  a  25-h.p.  mill  engine. 

A  10-stamp  mill  was  operated  intermittently,  and  during  the  summer  the  plant  dosed 
down. 

The  officers  of  the  company  are:— Mr.  A.  B.  Potter,  president,  Flinton.  Out.;  Mr. 
J.  L.  Potter,  treasurer,  Flinton,  Out.;    Mr.   E.   V.  McMillan,  secretary,  Tom: 

ore  Chimin ) 

The  Ore  Chimney  Mining  Company  own   lots  34,  :'■•">  and  36  in   the  first   coi 
the  township  of  Barrie.     The    mine    was    inspected    on    December  17th,  1913,  and   on 
that  date  all   work  was  being  carried   on   by  Caldwell    ]:■  •  s.     This   firm   had 

a  contract  to  sink  the  shaft  to  the  375-ft   level   and   drift    1. feet.     Work    •. 

carrii  d  on  rigorously. 

On  the  date  of  inspection  'lie  shafl  bad  been  carried  to  a  depth  of  160  feet,  where 
the  second  level  station  was  being  rut.    Tin    shfl  i  tin-  bottom  with  8  by 

8-inch  posts  and  plates  and  »'.  by  8-inch  divid< 

During  the  summer  a   new   frame  boarding-house  ami  m,  also  a  mw   dry 

house,  had  been  constructed.      The  plant   remained  the  satih    as  last   report,  with  addition 
of  a  new  100-h.p.  boiler  and  a  12  by   L5-incb  hoist. 

No  ore  had  been  shipped  from  the  prop. 

The  officers  of  the  compan;  are:  Mr.  \.  ES.  Fletcher,  president,  Hamilton;  Mr  Chas. 
Narraway,  secretary,  Hamilton. 
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Iron  Pyrites 

Sulphide 

The  Nichols  Chemical  Company  continued  to  operate  their  pyrites  mine  on  lot  23, 
in  the  eleventh  and  twelfth  concessions  of  the  township  of  Hungerford.  The  company 
also  purchased  ore  from  operators  in  other  parts  of  the  county. 

Practically  no  new  work  was  done  in  the  mine.  Stoping  was  continued  en  the  first 
and  second  levels  on  the  north  vein,  the  ore  being  trammed  from  the  fourth  level. 

No.  1  shaft,  300  feet  in  depth,  has  been  abandoned. 

No.  2  shaft  has  been  carried  to  a  depth  of  575  feet,  with  six  levels.  The  electric 
thawing  apparatus,  installed  in  an  abandoned  drift  on  the  fourth  level,  has  given  good 
satisfaction,  and  is  considered  a  safe  and  practical  device. 

In  the  crusher  plant  a  36  by  16-inch  Allis-Chalmers  crusher  was  installed  to  follow 
the  No.  3  McCully,  replacing  the  set  of  24  by  14-inch  rolls  now  used  to  finish  the  product. 

A  new  drier,  40  feet  in  length  by  5  feet  in  diameter,  has  been  installed  in  the 
crushing  plant. 

The  dust  in  the  crushing  plant  has  been  materially  reduced  by  the  No.  5  American 
blower  fan,  capacity  2,040  cubic  feet  per  minute,  installed  in  April,  1913. 

No  change  was  made  in  the  acid  plant  during  the  year. 

Mr.  W.  H.  DuBlois  is  in  charge  of  the  works,  employing  130  men. 

Queensboro 

The  Canadian  Sulphur  Ore  Company  mine,  on  the  north  half  of  lot  9,  in  the  ninth 
concession  of  Madoc  township,  has  been  in  continuous  operation  during  the  year. 

The  Bay  of  Quinte  railway  branch  to  the  mine  was  completed. 

Shafts  Nos.  1  and  2  were  abandoned  and  work  confined  to  No.  3,  which  has  been 
sunk  to  a  depth  of  150  feet.  The  west  drift  on  the  first  level  was  extended,  and  a  raise 
put  through  to  No.  3  open  pit.  A  drift  is  being  run  to  connect  No.  3  and  No.  4  open 
pits. 

The  shaft  has  been  fitted  with  guides  and  a  cage  installed,  and  at  the  time  of  in- 
spection preparations  were  under  way  to  instal  a  new  electric  hoist  to  replace  the  small 
air-driven  hoist  then  in  use. 

Mr.  W.  Coleman  is  superintendent,  employing  50  men. 

The  officers  of  the  company  are: — Mr.  A.  Longwell,  president;  Mr.  Geo.  H.  Gillespie, 
vice-president;  Mr.  A.  B.  Willmott,  manager. 

Craig 

Operations  were  resumed  at  this  mine  during  the  spring  of  1913,  by  the  Sulphide 
Chemical  Company  of  Toronto.  The  mine  is  situated  in  the  eleventh  concession  of  the 
township  of  Hungerford,  near  the  village  of  Sulphide. 

A  new  head  frame  and  ore  pockets  were  constructed,  and  the  mine  dewatered  and 
sampled.  The  shaft  has  a  depth  of  250  feet,  with  the  first  level  at  90  feet  and  the 
second  level  at  180  feet.  A  considerable  quantity  of  ore  was  found  in  the  first  level 
west  Btope,  and  this  was  hoisted  and  shipped.  A  raise  was  run  from  the  second  level 
east  stope  to  surface. 

Mi  Richard  O'Connor  was  superintendent,  employing  15  men.  Work  was  discon- 
tinued in  November,  1913. 

Talc 

Henderson 

This  mine  is  situated  on  lot  14,  in  the  fourteenth  concession  of  Huntington  town- 
ship, near  the  village  of  Madoc.  It  is  operated  under  lease  by  Messrs.  Cross  and  Welling- 
ton. Practically  all  the  output  is  delivered  direct  to  the  grinding  plant  of  Messrs.  Geo. 
H.  Gillespie  and  Company. 
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Owing  to  the  fall  of  ground  in  March,   1913,  No.  I  shaft   was  abandoned,  and 
during  the  year  was  confined  to  No.  1  shaft.     The  caved  ground  near  No 
stripped  and   worked  as  an  open  pit.  a   large  quantity  <>f  ore   being  reoo  this 

manner      No.   1  shaft  is  now  250  feet  deep,  and   preparatkn  Ing  mad. 

the  mine  on  the  caving  system. 

A  new  compressor,  2-drill  capacity,   was  Installed   in   December,    1913.     Mi.    B 
Wellington  is  in  charge,  employing  25  men. 

QUIespie  Mill 

The  talc  grinding  plant,  owned   by   Mossrs.   Geo.    II     Gillespie  and   Company,   built 
near  the  Grand  Trunk  railway  station  at  Madoc,  was  operated  continuously  duiin. 
year  1913.     Two  tube  mills  were  added  to  the  plant  and  the  bag  house  remodelled  during 
the  summer. 

Seymour  electric  power  at  220  volts  is  used  to  operate  the  machinery.     The  crude 
talc  is  purchased  from   Messrs.  Cross  and  Wellington,   and    hauled   by   teams  from 
mine  to  the  mill. 

Mr.    George   H.   Gillespie   is  manager,  employing   20    t: 


Henderson  Talc  Mine,  vtado..,  out. 

Canadian   Talc  ;nij  Silica  COfDpWl) 

The  mine  and  grinding  plant  of  this  company  are  Bituated  near  Eldorado  station 
on  the  Central  Ontario  railway. 

Two  incline  shafts  have  been  Bunk.     Stoping  otlnued  >>n   the  Ural   b  ■ 

No.  1  shaft,  which  at  date  of  Inspection  p 

No.  2  shaft  was  130  feet  deep  and  connected  at   the  90-foot   level  with  No.   l  shaft 
by  a  drift  200  feet  in  length. 

The  mill   is  equipped   with   a  complete   plant    for   minding  and   bolting  talc. 

Mr.  R.  m.  Phillips  is  in  charge  of  the  property,  employing  2:.  men. 

officers  of  the  Company  are:     Mr.   n.  B.   Hunger*  Mr 

David  riant,  vice-president  and  Mr.  m    ii    0 

office,  Room  1"".  McKlnnon  Building,  Toroi 
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Connolly 


This  mine  adjoins  the  Henderson  mine  to  the  east,  and  is  owned  by  the  Hungerford 
syndicate. 

A  2-compartment  vertical  shaft  was  sunk  to  a  depth  of  70  feet,  and  75  feet  of  drift- 
ing done  on  this  level.  At  the  date  of  inspection,  Mr.  L.  J.  Browming  was  in  charge,  and 
preparations  were  being  made  to  instal  a  complete  plant,  electrically  driven,  power  to 
be  purchased  from  the  Seymour  company.    Work  was  discontinued  in  the  spring  of  1913. 


Talc  Grinding  .Mill  at  Madoc 


Lead 


Frontenac 

This  mine,  situated  in  the  township  of  Loughboro,  near  Perth  Road,  and  owned  by 
the  North  American  Smelting  Company,  Kingston,  was  closed  most  of  the  year,  while 
alterations  and  experiments  were  being  carried  on  in  the  concentrating  plant.  Shafts 
Xos.  1  and  2  were  not  dewratered.  At  No.  3  shaft  the  raise  in  the  north  drift  was  pushed 
through  to  surface. 

The  plant  at  the  mine  remains  as  last  reported.  In  the  mill,  the  shaking  screens 
were  replaced  by  trommels,  and  the  jig  capacity  enlarged. 

Mr.  C.  E.  Schwartz  was  in  charge  of  the  mine,  employing  40  men. 


North  American  Smelter 

The  North  American  Smelting  Company  operated  their  lead  smelter  at  Kingston  up 
to  November  1st,  1913.  Some  concentrates  from  their  mine  at  Perth  Road  were  smelted, 
but  most  u"  the  ore  treated  was  purchased  in  British  Columbia. 

The  blast  furnace  was  rebuilt  and  new  hoods  installed  on  the  open  hearths,  and 
other  changes  made  to  reduce  the  danger  to  employees  from  lead  poisoning. 

Mr.   W.  M.  Weigel,  Kingston,  was  manager  of  the  company  during  1913. 

Buffalo  and  Ontario  Smelter 

The  Buffalo  and  Ontario  Smelting  and  Refining  Company  continued  operations  dur- 
ing the  year. 

The  officers  of  the  company  are: — Mr.  George  Wager,  president,  Buffalo,  N.Y.;  Mr. 
J.  J.  Gilchrist,  superintendent,  Kingston:    Mr.  Geo.   II.  Fullerton,  treasurer,  Kingston. 
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Work  during  the  year  was  confined  to  carrying  on  experiments  in  the  Bmeltinj 
refining  of  low-grade  silver,  cobalt  ores,  up  to  the  point   of  making  the  mis 
The  year's  work  has  been  confined  to  experimentation.     A  few  small  Bhipm  .bait- 

nickel  speiss  and  mixed  oxides  were  made. 

The  material  for  experiments  consisted  of  Nipissing  residui  small  quantity 

oi'  high-grade  cobalt  vein  matter. 

Feldspar 
Richardson 

As  anticipated  in  last  year's  report,  the  output  of  this  mine   ■••■  lerably   in- 

creased  in  1913.     An   incline   skip   track   was   built    and   a   cobbing   b  ted,   doing 

away  with  the  old  method  of  hand  sorting  in  the  pit. 

Stripping  to  uncover  new  ground  between   the  old   pit   and    Deserl   lake 
menced  in  the  fall  of  1913,  and  abandoned  when  the  overburden  was  Found  to  be  of 
siderable  depth. 

Fifty  men  are  employed,  under  foreman  S.  Hunter. 

Mr.  H.  W.  Richardson,  Kingston,  is  president  and  general  manager  of  the  Kingston 
Feldspar  and  Mining  Company,  which  owns  the  Richardson  and  Reynolds  mini 

Res  nolds 

The  Reynolds  mine,  situated  on  lot  1,  in  the  thirteenth  concession  of  Portland 
ship,  was  operated  during  the  year  1913,  and  several  thousand  tons  of  high-grade 
were  mined.  During  the  open  winter  of  1912  and  1913  no  ore  was  shipped.  In  1913 
the  lakes  were  frozen  over  early  in  the  season,  and  the  stock  pile  was  hauled  to  Verona 
and  shipped  in  box  cars  to  the  Ohio  potteries.  It  is  anticipated  by  the  management  that 
this  mine  will  have  a  greater  production  in  1914.  owing  to  operations  on  a  larger  scale 
being  started  in  the  spring. 

[*  Mica 

With  the  exception  of  two  mines,  the  production  of  mica  in  Eastern  Ontario  con- 
tinues to  come  from  small  prospects  worked  only  at  intervals.  A  good  market  prevailed 
during  1913  for  all  sizes  and  for  the  different  varieties.  Interest  revived  during  the 
year,  and  considerable  prospecting  was  done  in  Bedford,  Loughborough  and  Hurgess 
townships. 

Laces 

During  1913  this  mine,  situated  on  lot  11,  in  the  seventh  concession  of  Loughboro. 
sustained  its  previous  record  as  the  largest  producer  of  mica  in  the  Province.  1'  la 
owned  and  operated  by  the  Loughboro  Mining  Company. 

The  main  shaft  is  185  feet  deep,  work  during  the  summer  months  bring  confined 
to  the  open  cut  near  the  main  shaft. 

.Mr.  George  W.  McXaughton  is  manager,  employing  30  men. 

I.iirvrart 

This  mine,   owned  by   Messre.   Kent    Hros.   and    Mr.   .1     M.    Stoness,   of   Kingston,   la 
situated  on  the  west  shore  of  Bob's  lake  on  lot  30  in   the  sixth   concession   of  Bedford 
township.     It  was  discovered  in  1898  by  Thomas  Taggart,  who  opened  Beveral  shallow 
pits.     The  present  owners  purchased  thi    property  in  1903,  and  sine.'  then  it   has  I 
a  steady  producer.     The  mica  occurs  in   a   aeries   "f  parallel    veil  15  feet  a] 

and  having  an  average  width  of  3  (>■ 

The  open  pits  are  carried  about  8  feet  in  width 

No.  1  or  Taggart  pit  measures  fin  feet   in  length  by  .".:". 

No.  2  or  King  pit  measures  50  feet  in  length  b] 

No.  3  or  Klondike  pit  measures  fin  feet   in  length  DJ  deep. 

The  mica  produced  is  shipped  t.>  Met  re.  Een1   Hi"  .    trimming  works  al   Kingston. 
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In  the  summer  of  1913  Messrs.  Scott  Bros.,  of  Bedford  Mills,  discovered  mica  on 
lot  7  in  the  ninth  concession  of  Bedford  township,  about  one-half  mile  from  the  west 
end  of  Devil  lake  on  the  south  shore.  The  prospect  opened  up  well  and  in  December, 
1913,  it  was  sold  to  Messrs.  Stoness,  Anglin  and  Gilbert,  of  Kingston,  who  have  erected 
on  the  property  a  blacksmith  shop,  boarding  camp  and  mica  house.  On  the  date  of 
inspection  preparations  were  being  made  to  instal  a  steam  plant. 

Tett  Bros. 

This  mine  is  situated  on  lot  4  in  the  tenth  concession,  Bedford  township,  and  was 
formerly  a  large  and  steady  producer  of  high-grade  mica.  During  1913  it  was  oper- 
ated under  lease  by  Messrs.  S.  C.  and  W.  E.  Ennis,  of  Kingston.  Work  was  confined 
to  prospecting  the  property  for  new  veins. 

Trimming  Works 

The  following  firms  are  engaged  in  trimming  and  thin-splitting  mica  in  Ottawa: 
General  Electric  Company,  Laurentide  Mica  Company,  Messrs.  Eugene  Munsell  and 
Company,  Mr.  S.  0.  Filion,  Mr.  R.  Blackburn,  Mr.  N.  Holland,  Wallingford  Mining  and 
Mica  Company;   and  in  Kingston,  Messrs.  Kent  Bros. 


.Mill  of  the  Tonkin-DuPont  Graphite  Company  at  Wilberforce 


Graphite 

Black  Donald 

The  Black  Donald  Graphite  Company,  owning  and  operating  the  above  mine,  were 
the  main  producers  of  graphite  in  the  Province  during  1913.  The  mine  and  grinding 
plant  are  situated  about  fifteen  miles  from  Calabogie  in  Renfrew  county,  the  property 
comprising  lots  17  to  20  in  the  first,  second  and  third  concessions  of  Brougham  town- 
ship. 

The  mine  is  operated  during  the  summer  months,  when  sufficient  crude  ore  is  taken 
out  to  run  the  mill  during  the  year.     Stoping  was  continued  in  the  east  end  of  the  pit. 

Electric  power  for  operating  the  mine  and  mill  machinery  is  generated  at  Power 
House   rapids   on   the    Madawaska   river.     This   power  plant    is    owned   by   the   Ontario 
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Graphite  Company  and  operated  by  k   Donald  Company;   4»tu  h-  r  are 

developed. 

The  officers  of  bhe  companj   an      Mr.  Geo.  Bunting,  Kai 

F.  Bunting,  c/alabogie,  manager;   Bar.  J.  A.  Bnead,  I  lurer. 

Thirty  men  are  employed,  under  Superintendent  J.  G.  Fatno. 

I  onkJa  DuPoat 

This  mine  is  located  on  lots  34  and  35  in  the  Bixteentb  C(  ol   Monmouth 

township.  Prospecting  by  core  drill  was  continued  during  the  Bummer  of  1913,  and 
the  mill  was  supplied  with  ore  from  the  company's  mine  near  Maynooth,  shipments 
being  made  via  Central   Ontario   railway   and    [rondal       Bancroft    and   Ottawa   rail 

The  Tonkin  process  of  concentration  is  used  in  the  mill. 

The  officers  of  the  company   are:    Mr    J.   J.    Tonkin.   .Ww    York,  .    .-;    Mr     11. 

G.  Tonkin,  Wilberforce,  manager;    Mr.  M.  DuPont,  Atlantic  City,  treat 

New   >  nrk  Graphite  Cotnpnnj 

This  company  continued  to  work  their  property  on  lots  9  to  1 1  in  the  twenty-second 
concession,  Cardiff  township. 

A  large  modern  mill  was  built  in  the  spring  of  1913. 

Mr.  J.  W.  Brewer  is  manager,  and  at  date  of  inspection  36  men  were  employed. 

Fluorspar 

The  fluorspar  deposit,  formerly  worked  by  Messrs.  Gillespie  and  Wellington,  and 
located  about  two  miles  southwest  of  Madoc  village,  was  operated  for  a  few  months 
in  1913  by  Mr.  C.  Bowman.  The  old  workings  were  un watered  and  the  shaft  sunk  to 
a  depth  of  50  feet. 

Silver  Refinery 
Deloro  Mining  and  Reduction  Compan> 

This  company  continued  to  operate  their  plant  at  Deloro  during  1913.  The  bran -h 
line  from  Marmora  station  on  the  Central  Ontario  railway  to  the  smelter  was  com- 
pleted during  the  summer,  doing  away  with  the  three-mile  wagon  haul  and  facilitating 
shipping  and  unloading  material. 

The  schedule  of  freight  rates  to  Marmora  and  the  tariff  of  ore  prices  paid  by  the 
company  is  given  in  the  1912  Report  of  the  Bureau  of  Mines. 

Mr    S.  B.  Wright  is  manager,  employing  130  men. 

Electric  Smelting  Plant 

Following  is  a  description  of  a  one-ton  direct  smelting  electric  turnace  plant 
operated  by  the  Tivani  Electric  Steel  Company,  Limited,  of  Belleville: 

The  plant  consists  of  two  75-K.W.  transformers  operating  at  90  volts,  and  supplying 
power  to  a  1-ton  furnace  and  the  following  apparatus:  one  7  by  9  inch  Dodge  rock 
crusher,  one  10-h.p.  motor,  an  elevator  to  convey  the  crushed  mat.  rial  to  the  charging 
floor  of  the  furnace,  a  complete  switchboard  with   the  I  PS,  volt   meters. 

oil  break   switch   with  contact  breaker,  etc.     The  dimensions  of  the   furnace  are  as 

follows: 

The  outside  dimensions,  including  the  pre  heater,  are  20  feel  B  Inches  high,  by 
6  feet,  by  4  feet,  the  furnace  hearth  bell  7%  Inches  bj   5  feel    I  Inches.    The 

interior  of  the  hearth   i 

The  furnace  lining  consists  of  lire  brick;    magneslte  brick  and  ground  magi 
rammed  for  the  sides  and  bottom,  ooMtltuting  the  interior  lining.    Th<    electrode  c.n 
nections  are  water-Jacketted,  and  copper  pipet   half  an  Inch  interior  diameter,  which 
convey  the  cooling   water   to   the   electrode   holders,   and    th.  also 

carry  the  current. 
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lilectric  Kurnace,  Tivani  Steel  Company,  Belleville 
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The  pre-heater  consists  of  two  14-inch  wr  tpported 

on  four  firebrick  cylinders,  each   being   12   in  i    baying  using 

regularly   in  diameter   from   14   to  18   inch  the   charf  Is  easily   down 

the  heated  portion  of  the  pre-heater.     Thesi    pr    beater  pi]  ed  in  the  pre- 

heater  stack,   which  has  firebrick   li:.  |   baffle   p  b   openings  arranged   in 

such  a  manner  that  the  heated  gases  circulate  about  th< 

The  furnace  is  operated  on  a  two-phase  earn  transformers  being  com 

by  what  is  known  as  the  Scot  connection. 

The  electrodes  are  three  inches  in  diameter,  threaded  so  that  tiny  can  pass  down 
continuously,  and  are  used  sp  atirely,  there  being  practically  do  loss  from  short  ends. 
Acheson  graphite  electrodes  are  used  and  pass  through  water-jacket  ted  electrode 
holders,    and   are   raised   and    lowered    b>  with    wrought    iron    clamps 

operated  by  right  and  left  thread  screws;  these  can  be  raised  and  lowered  at  will, 
one  turn  of  the  screw  being  BDfflcienl  to  release  the  clamp  in  order  to  take  a  fresh 
grip  on  the  electrode  when  necessary  during  the  operation  of  the  furnace. 

The  operation  of  the  furnace  is  as  follows:    A  general   return   electrode   buill 
the  bottom  of  the  furnace  is  water-jacketted,  and  an  auxiliary  electrode  Is  placed  near 
the  bottom  of  the  chute  of  the  pre-heater.     This  can  be  used  when   required  to  assist 
in  melting  down  the  charge  as  it  comes  from  th>  <t.     By  cutting  off  the  cur- 

rents supplying  this  electrode  the  charge  is  held  bach  during  the  refining  of  the  charge 
in  the  hearth.  All  the  gases  from  the  furnace  are  utilized  in  pre-heating  and  partially 
reducing  the  ore,  and  after  passing  through  the  charge  they  are  brought  down  again 
mixed  with  air  and  burnt  round  the  fire  brick  cylinders  which  support  the  pre-hi 
pipes.  The  furnace  is  charged  from  the  upper  floor  into  the  pre-heater.  The  charge 
consists  of  iron  ore,  limestone  and  charcoal,  crushed  to  pass  through  a  1-inch  mesh. 
The  charge  comes  down  to  the  hearth  of  the  furnace,  where  it  is  smelted,  the  furnace 
working  continuously  until  the  hearth  is  full  of  metal,  the  slag  being  tapped  off  as 
required  from  time  to  time.  "When  there  is  a  sufficient  quantity  of  metal  the  charge 
is  held  back,  and  the  metal  is  refined,  and  when  ready  is  tapped  into  the  moulds  for 
ingots  or  bars  for  forging  into  tools.  All  grides  of  carbon  steel  can  be  made  by  regu- 
lating the  amount  of  carbon  in  the  form  of  charcoal  mixed  in  the  charge.  It  the 
carbon  has  burnt  away  too  quickly,  and  there  is  not  sufficient  carbon  in  the  metal,  this 
can  be  remedied  before  tapping  the  furnace  by  addition  of  charcoal  or  pig  iron.  If 
the  carbon  is  too  high,  it  can  be  lowered  by  the  addition  of  low-carbon  scrap. 

The  plant  was  in  operation  for  about  two  months,  and  demonstrated  that  steel 
can  be  made  in  this  manner  directly  from  titaniferous  ore  containing  T.r,  per  cent,  of 
titanium.     A  quantity  of  high  carbon   steel  was  made,  the  ingots  bell  ly  sound 

and   free   from  blow-hobs.     The   companj  to  erect  a   3-ton    furnace   during   the 

summer,  with  a  view  to  making  high  carbon  tool  steel  and  steel  castings,  and  will  use 
the  same  ore  from  the  Orton  mine.    The  analysis  of  this  ore  is  a-  follows: 

Iron 50.12  per  cent. 

Titanium   ' 

Vanadium  01 '   >"  '"  ''  m- 

Nickel "::4  I'"r  " 

Sulphur ™ 

Phosphorus 0004  !>'  r  '  ""'• 

The  process  used   is  known  as  the  the   furnace   having 

been  designed  by  .1    W.   Brans  and   Dr.   B 
furnace    on  the  process,  and    on    the    steel    products,  In   both  and 

Canada,' and  a]  ■■™  b"[nK  ma(]o  f,,r  tho  Hrl,Ml  :tml   ,:"r' 

13   B.M. 
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Blast  Furnace 


Standard  Iron  Company 


This  company  operated  their  plant  at  Deseronto  up  to  November  1st,  1913,  and 
closed  down  to  rebuild  the  blast  furnace.     Operations  will  be  resumed  in  March,  1914. 

In  the  interval  the  whole  plant  has  been  repaired,  and  the  furnace  practically  re- 
built and  enlarged.  Ore  is  brought  from  the  Michigan  mines,  and  a  high-grade  charcoal 
pig  manufactured. 

The  officers  of  the  company  are:  Mr.  R.  J.  Mercur,  president,  Montreal;  Mr.  S.  F. 
Belknap,  secretary-treasurer,  Montreal;   Mr.  R.  H.  Watson,  manager,  Deseronto. 

When  in  operation  the  plant  employed  65  men. 


v 


Parrv  Sound  Plant  of  the  Standard  Iron  Company,  Limited 


Marble 


Ontario  Quarries 

The  Ontario  Marble  Quarries,  Limited,  continued  to  operate  their  quarries  during 
1913.  The  siding  to  No.  3  quarry  has  been  completed  and  will  be  extended  to  the  saw- 
ing plant  and  will  connect  the  three  quarries  with  the  main  line  of  the  Central  Ontario 
railway,  about  two  miles  south  of  Bancroft. 

No.  1  quarry,  on  lots  28  to  30  in  the  tenth  concession  of  the  township  of  Dun- 
gannon,  has  an  excavation  about  100  feet  long,  60  feet  wide,  by  25  feet  at  the  deepest 
point.  The  general  strike  of  the  belt  is  north  70  degrees  east,  in  which  direction  the 
deposit  has  been  proved  by  test  pits   for  a  distance  of  1.000  feet. 
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No    2  quarrj   Is  located  about  r  oi  a  ml  product 

differs   trom   No.    1    in   colour   only.      In    this     .  round    in    ■    mi 

of  colours— pink,  white  and  dark  gn 

No   3   quarry    Is    situat  ,..,;..      |  ;,.     D  ir,.    whU(. 

vari' 

The  rock  \e  cul   bj   steam-driven  channelling  machines,  and  run  dip  Kang- 

n  on   tram   cars.     Th<  r 
which  can  be  placed  to  cut  any 

Mr.  Thomas  Morrison  is  in  cha  mploying  50  m 

Limestone  Quarries 
Lebiafa 
At  the  Lehigh  plant  of  the  Canada  Cement  Compa  Lnne,  about 

six  miles  east  of  Belleville,  limestone   la   being  quarried   for   u  manufacture 

of  cement.    A  sample  of  this  rock  shows  the  following  composition: 

Per  (■••in. 

SUica  ,  ,:, 

Ferric    oxide    

Alumina  ^1 

Lime    ;. 

Magnesia 

CO; J  I 

so: »,, 

The  rock  is  loaded  into  5-ton  car-  by  a  60-ton  Marion  Bhovel,  and  dumped  direcl 
into  the  large  gyratory  crusher  recently   installed   near   thi  \ 

acres  have  been  worked  out.  to  an  average  depth  ol 

Mr.  H.  L.  Shock  is  manager,  employing  ::.".  men  in  the  quarry. 

Ratal    \iiiK- 

Point  Anne  Quarries.  Limited,  considerably  increased  their  output  of  limestone 
during  1913. 

The  company  ship  crushed  Btone,  rubble,  and  crib  filling.  Shipments  are  mad" 
in  the  company's  fleet  of  boats,  and  all  rail  Bhlpmenta  via  Canadian  Northern,  which 
runs  through  the  north  end  of  the  property.  The  rock  i-  loaded  at  the  quarry  by  ■ 
model   60    Marion   Bteam   shovel    h  j\   cubic  yards,  and   hauled   liy   tTO 

to  the  crushing  plant  and   bins  on   the  lake   Bhort  ine   runs   from   the 

Canadian  Northern  railway  line,  through  the  quart  loading  bine  on  the  shop  . 

a  distance  of  one  and  one-half  ml 

Th<  :  the  company  are:   Mr    M,   i    Haney,  president;   Mr   J.  n    If.  Btewart, 

manager;   Mr.  A.  G.  Bennett,  superintendent. 

Forty  men  are  emploj 

Brltncll  •in. i  Coop  in> 

On  part  of  lots  a  and   B  In  the  sixth  i  the  township  of  Somervllle, 

Victoria  ■  Britnell  and  Compai  rry,  employing  40  men. 

ible-drum  10  b  p, 

locomotive  boi!  15-h.p.  cru  crusher. 

The  company  shipe  rubble,  crushed  and  dimension  bulldlni 

Mr.    William    Britnell,    1  '■':      B(  D     VV.  I 

of  the  quarry. 
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Ontario  Rock  Company,  Limited 

During  1913  this  company  continued  operations  in  their  trap  rock  quarry  at  Prene- 
veau,  near  Havelock,  in  the  township  of  Belmont.  All  their  product  was  crushed  to 
one  inch  and  under,  and  shipped  to  Toronto,  for  use  in  road  building,  for  which  pur- 
pose it  is  well  suited  by  reason  of  its  extreme  toughness. 

The  plant  consists  of:  one  150-h.p.  locomotive  boiler,  one  100-h.p.  return  tubular 
boiler,  one  200-h.p.  mill  engine,  one  No.  5  Austin  gyratory  crusher,  one  36  by  24  inch 
Farrel  crusher,  two  36  by  24  inch  Simons  disc  crushers,  three  revolving  screens. 

Mr.  Alex.  Longwell  is  president,  and  Mr.  George  Reyner  superintendent,  employing 
40  men. 

Canada  Lime  Compan> 

At  Coboconk  village  in  Haliburton  county  the  Canada  Lime  Company  are  quarry- 
ing limestone  for  use  in  the  manufacture  of  lime.  They  have  three  kilns  in  opera- 
tion, two  producing  ten  tons  of  lime  each  per  24  hours,  and  one  smaller  one,  producing 
six  tons  per  24  hours. 

The  plant  consists  of  a  double-drum  Beatty  hoist  and  one  stiff-leg  derrick. 

The  head  office  of  the  company  is  at  34  Yonge  Street  Toronto.  Mr.  R.  J.  Christie 
is  president,  and  Mr.  James  Ballantyne  superintendent,  employing  15  men. 

Toronto   Brick   Company 

Near  the  quarry  of  the  Canada  Lime  Company  at  Coboconk  village  the  Toronto 
Brick  Company  are  quarrying  limestone  for  use  in  the  manufacture  of  lime.  Two 
kilns  are  in  operation. 

The  head  office  of  the  company  is  at  64  Wellington  street,  Toronto.  Mr.  F.  B.  Allen 
Is  secretary,  and  Mr.  C.  M.  Callan  superintendent,  employing  12  men. 

Hastings  (Juarry 

On  lot  11  in  the  thirteenth  concession  of  Hungerford  township,  near  Actinolite, 
Hastings  Quarries,  Limited,  operated  their  limestone  quarry  during  the  summer  months. 

The  plant  consists  of  a  100-h.p.  marine  boiler,  one  75-h.p.  mill  engine,  two  Champion 
jaw  crushers,  Nos.  4  and  5;  one  revolving  screen,  18  feet  in  length  by  50  inches  in 
diam< 

A  5-pocket  storage  bin  of  400  tons  capacity  has  been  erected. 

Mr.  John  Grant  is  manager,  employing  at  the  date  of  inspection  20  men. 

Quinlan  and  Robertson 

On  lot  10  in  the  ninth  concession  of  Huntington  township,  near  the  village  of 
Crookston,  on  the  Madoc  branch  of  the  Grand  Trunk  railway,  Messrs.  Quinlan  and 
Robertson  erected  a  crushing  plant  and  storage  bins,  for  grinding  the  refuse  limestone 
from  operations  carried  on  some  years  ago.  At  that  time  only  dimension  stone  was 
shipped,  and  several  years  of  quarrying  left  a  large  amount  of  waste  rock. 

One  No.  4  Gates  and  one  No.  5  McCulla  crusher  were  installed,  with  a  screening 
plant  and  storage  pockets. 

Mr.  W.  E.  Tummon  is  in  charge,  employing  15  men. 

Tweed  Quarries 

On  part  of  lots  15  and  16  in  the  eleventh  concession  of  Hungerford  township, 
Tweed  Quarries,  Limited,  opened  up  a  granite  quarry  during  the  summer  of  1913.  A 
siding  was  built  from  the  Toronto-Ottawa  line  of  the  Canadian  Pacific  railway  and 
storage  bins  erected. 

The  officers  of  the  company  are:  Mr.  L.  M.  Dwyer,  president.  Tweed;  Mr.  J. 
Marchand.  secretary,  Tweed:   Mr.  James  Pearson,  manager. 

At  the  date  of  inspection  40  men  were  employed,  chiefly  in  construction  work. 
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Kingston   Quart*) 

In  the  city  limits  of  Kingston  several  small  limestone  quarries  were  worked  inter- 
mittently during  1913. 

Henry  MacRow  operated  the  Montreal  Street  quarry  under  lease  from  the  city. 
The  plant  consisted  of  two  Climax  crushers,  and  two  revolving  screens,  driven  by 
three  Sawyer-Massey  threshing  engines.  The  crushed  stone  was  sold  to  the  city  for 
street  building. 

Twenty  men  were  employed  during  the  summer  months. 

Delta   Lime  Company 

On  lot  27,  in  the  eighth  concession  of  the  township  of  Bastard,  the  Delta  Lime 
Company  quarry  crystalline  limestone  for  use  in  the  manufacture  of  lime.  The  product 
is  hauled  to  Delta  village,  where  one  kiln  was  in  operation  during  the  summer  months. 
The  kiln  has  a  capacity  of  150  bushels  of  white  lime  per  24  hours. 

Mr.  Omar  Brown  is  manager. 

Robillard's  Quarry 

On  lots  22  and  23  in  the  first  concession  of  Gloucester  township,  about  two  and 
one-half  miles  east  of  Ottawa,  Mr.  B.  E.  Robillard  quarried  limestone  during  1913. 
Dimension  stone  for  building  purposes  and  white  lime  are  shipped,  chiefly  to  the  trade 
in  Ottawa. 

Two  kilns,  with  a  capacity  of  700  bushels  per  day,  were  in  operation  on  the  date 
of  inspection. 

Thirty  men  are  employed,  under  the  supervision  of  Mr.  Robillard. 

Gosselin's  Quarry 

A  short  distance  east  of  Messrs.  Robillard's  quarry,  in  Gloucester  township,  Mr.  C. 
Gosselin  has  opened  up  a  quarry  in  Trenton  limestone,  and  during  the  summer  of 
1913  employed  10  men  in  getting  out  dimension  stone  for  the  building  trade. 

E?an\  ille  Quarry 

In  the  township  of  Grattan,  a  short  distance  east  of  the  village  of  Eganville,  the 
Standard  Chemical  Iron  and  Lumber  Company  operated  their  limestone  quarry  for 
use  in  the  manufacture  of  lime. 

Two  kilns  were  in  operation,  with  a  combined  capacity  of  900  bushels  of  white 
lime  per  day. 

Mr.  A.  B.  Arveson  is  manager,  employing  35  men. 

Vork  Sand  and  flravel  Company 

About  one  md  one-half  miles  east  of  York,  near  the  main  line  of  the  Grand  Trunk 
railway,  the  York  Sand  and  Gravel  Company  are  excavating  sand  and  gravel  for  use 
in  the  building  trade. 

The  plant  consists  of  one  Brown  locomotive  crane  and  one  Beatty  travelling 
derrick,  with  a  capacity  of  15  tons.  A  screening  plant  separates  the  sand  and  gravel, 
and  both  products  are  loaded  into  cars  for  shipment  to  the  trade  in  Toronto. 

Mr.  C.  S.  Richards  is  manager,  employing  25  men. 

Kxcavations  for  Clay 
Don  Valley 

At  the  Don  Valley  Brick  Works,  situated  in  the  Don  Valley,  Toronto,  sand,  clay 
and  shale  are  quarried  for  use  in  the  manufacture  of  brick.  The  circular  shale  pit, 
about  200  feet  in  diameter,  has  now  reached  a  depth  of  65  feet,  and  the  clay  above  the 
shale  is  excavated  by  two  steam  shovels.  The  loaded  cars  are  lowered  by  gravity 
trams  to  the  brick  plant. 
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.Mr.  Robert  Davies  owns  the  plant.  Mr.  William  Burgess  is  superintendent,  employ- 
ing 45  men  in  the  clay  and  shale  pits. 

The  excavations  of  the  following  companies,  engaged  in  the  manufacture  of  brick 
in  Toronto  and  vicinity,  have  been  inspected  during  the  year: 
Bell  Bros.,  Greenwood  Avenue.  John  Price,  Greenwood  Avenue. 

Prices,  Limited,  Greenwood  Avenue.  A.  H.  Wagstaff,  362  Greenwood  Avenue. 

Standard  Brick  Company,  Limited,  Sun  Brick  Company,  Don  Valley. 

532  Greenwood  Avenue.  Port  Credit  Brick  Company,  Port  Credit. 

John  Logan,  Greenwood  Avenue.  John  Pears,  Eglinton  Avenue. 

V.—  SOUTH  WESTERN  ONTARIO 

For  inspection  purposes,  southwestern  Ontario  comprises  all  that  part  of  Ontario 
south  of  a  line  drawn  from  Toronto  to  Key  Harbor  on  Georgian  Bay.  The  industries 
in  this  area,  which  are  subject  to  the  provisions  of  the  Mining  Act,  include  silver 
smelting  plants,  blast  furnaces,  gypsum  mines,  quarries,  excavations  in  brick  yards, 
sand  and  gravel  pits  and  lime  kilns. 

The  mining  of  gypsum  in  the  valley  of  the  Grand  river  has  been  carried  on  for 
many  years,  and  each  year  shows  an  increased  demand  for  gypsum  products. 

The  quarries  in  this  part  of  Ontario  are  growing  in  importance  yearly,  while  the 
production  of  clay  and  shale  for  use  in  the  manufacture  of  brick  and  allied  products 
has  almost  doubled  in  recent  years. 

Attention  was  directed  in  the  Report  of  the  Bureau  of  Mines,  1913,  to  the  careless- 
ness shown  in  the  operation  of  their  works  by  quarry  owners  and  brick  manufacturers. 
The  warning  there  given  needs  to  be  repeated.  A  careful  study  of  the  Accident  list 
for  1913  will  show  that  in  nearly  every  instance  the  accidents  in  quarries  and  clay 
excavations  during  the  year  could  have  been  avoided  by  careful  supervision  on  the 
pari  of  Foremen  in  charge.  In  many  investigations  it  has  been  brought  out  that  even 
ordinary  precautions  were  neglected  and  the  men  left  to  their  own  resources.  For- 
eigners who  understand  English  fairly  well  often  do  not  thoroughly  comprehend  orders, 
mid  for  thai  nason  it  is  not  sufficient  for  a  foreman  to  give  an  order  or  warning — it 
is  his  duty  to  see  that  it  is  understood  and  carried  out.  There  is  still  a  great  deal  of 
carelessness  shown  in  the  handling  of  dynamite  by  quarrymen.  This  is  due  generally 
to  ignorance  of  its  properties,  and  of  the  numerous  causes  which  result  in  premature 
explosioi 

Silver    Refineries 

Coniatras  Reduction  Company 

This  company  continued  to  operate  its  refinery  at  Thorold  for  the  treatment  of  the 
Conlagas  ore  and   custom  ores  from   the  Cobalt  camp. 

The  tariff  of  prices  paid  for  ores  is  given  in  the  1913  Report  of  the  Bureau  of 
Mines. 

Refined  silver  and  arsenic  are  produced,  also  the  oxides  of  cobalt  and  nickel. 

Mr.    U.   L.   Peek   is   superintendent. 

Canada  Refining  and  Smelting  Company 

This  plant,  located  within  the  town  limits  of  Orillia  on  the  Grand  Trunk  railway, 
was  built  in  the  fall  of  1910,  to  treal  Cobalt  ores,  and  smelting  operations  were  started 
in  February.  1911.  It  operate.]  continuously  till  January.  1913,  when  part  of  the  plant 
was  destroyed  by  Qre.  It  was  rebuilt  in  the  fall  of  1913,  and  on  the  date  of  inspection 
in  February,  1914,  was  reads  for  operation.  The  plant  has  been  reconstructed  and 
several  changes  made  to  meet  new  conditions  and  requirements.  An  80-foot  rotary 
master  replaces  the  hand-rabbled  furnace  formerly  in  use.  A  60  by  60-foot  bag  house 
has  been  constructed  for  the  crudi   arsenic,  and  30  by  30-fool  for  the  refined  product. 

Electric  power  purchased  from  the  town  of  Orillia  is  used  throughout  the  plant. 

The  officers  are:  President,  Mr.  H.  T.  Smith,  Providence;  secretary-treasurer,  Mr. 
A.  E.  Steven-.  Providence;  manager,  Mr.  Charles  Holding,  Orillia;  superintendent, 
Mr.  E.  A.  Gethardt.  Orillia. 
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Blast  l-'urnaces 

The  Steel  Company  of  Canada  continued  to  operate  their  Eurnaces  at  Hamilton  on 
an  enlarged  scale  during  the  year.  This  company  is  an  amalgamation  of  the  Hamilton 
Steel  and  Iron  Company  with  The  Canada  Boh  and  Nut  Company,  Canada  Screw  Com- 
pany, Dominion  Wire  .Manufacturing  Company,  and  the  .Montreal  Rolling  Mills  Com- 
pany. 

The  head  office  is  in  Hamilton,  Mr.  R.  Hobson  being  presidenl  and  Mr.  H.  H.  Champ 
treasurer. 

The  company  operate  two  blast  furnaces  and  an  open-hearth  plant.  The  officials 
of  this  company  deserve  to  be  commended  for  the  efficient  safety  and  first  aid  organiza- 
tion arranged  for  their  employees.  Other  furnace  companies,  though  operating  on  a 
smaller  scale,  would  do  well  to  study  the  plan  in  force  at  this  plant,  and  similar  results 
could  easily  be  attained. 

Midland 

The  Canada  Iron  Corporation  had  two  furnaces  in  blast  and  employed  about  175 
men  when  in  operation.  In  the  latter  part  of  the  year  their  plant  was  closed  to  effect 
a  financial  rearrangement. 

Mr.  A.  C.  Adams  is  manager. 

Port  Colborne 

The  Canadian  Furnace  Company  began  operations  in  September,  1913,  at  their  new 
plant,  Port  Colborne,  for  the  manufacture  of  pig  iron.  The  plant  is  situated  at  the 
junction  of  the  Welland  canal  and  Lake  Erie,  with  a  frontage  of  2,200  feet  on  the  canal, 
which  will  all  be  converted  into  dockage  as  soon  as  improvements  can  be  carried  out. 

Ore  is  brought  from  Lake  Superior  points  and  from  the  company's  mine  at  Belmont 
in  Hastings  county. 

The  capital  stock  of  the  Canadian  Furnace  Company  is  owned  by  the  Buffalo  Union 
Furnace  Company,  Buffalo,  N.Y.,  and  the  plant  is  being  operated  by  them  to  supply 
the  Canadian  market. 

The  whole  plant  is  of  modern  construction  in  every  respect. 

In  the  storage  bins,  there  is  sufficient  capacity  to  store  about  250,000  tons  of  ore 
and  100,000  tons  of  limestone  for  use,  between  navigation  periods.  The  furnace  is  80 
feet  high,  13%  feet  in  diameter  at  the  hearth,  19%  feet  in  diameter  at  the  bosh,  and 
13%  feet  in  diameter  at  the  stock  line.    Air  is  supplied  through  ten  tuyeres. 

The  bosh  and  hearth  are  fitted  with  119  water-cooled  bronze  plates. 

At  the  top  of  the  furnace  the  charging  apparatus  is  manufactured  under  the  A. 
(',.  MrKee  patent,  a  feature  of  which  is  the  receiving  hopper,  which  is  conical  in  form, 
resting  on  ball  bearings  supported  on  top  of  the  gas  seal. 

The  cast  house  is  a  steel  structure  200  feet  long  from  the  centre  line  of  the  furnace, 
and  65  feet  wid  ■. 

Later  on  the  company  intend  to  instal  a  pig-casting  machine  tor  the  manufacture 
of  chill  cast  basic  iron.  By  this  process  the  iron  is  tapped  from  the  furnace  into  a  large 
ladle,  where  it  is  thoroughly  mixed,  and  then  poured  into  iron  moulds  carried  on  an 
endless  belt.  Contact  with  the  sand  is  avoided  and  perfect  uniformity  of  composition 
assured. 

The  officers  of  the  company  are:  president,  Mr.  Frank  B.  Baird;  vice-presidents, 
Mr.  Harry  Yates  and  Mr.  C.  C.  Collins;   secretary,  Mr.  R.  F.  Schelling. 

The  manager  is  Mr.  B.  Marron,  employing  175  men. 

Parry  Sound 

At  Parry  Sound,  the  Standard  Iron  Company  erected  a  modern  ftirnace  plant  for 
the  manufacture  of  charcoal  pig  iron,  and  began  operations  in  July  1913.  Charcoal  is 
purchased  from  the  Canada  Chemical  Company  whose  plant  is  near  the  blast  furnace. 
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The  plant  at  Parry  Sound  consists  of  one  modern  type  blast  furnace,  three  Robb 
boilers,  200  h.p.  each,  one  Fraser  and  Chalmers  blower,  capacity  12,000  cubic  feet  of  air 
per  minute,  two  Brown  hoists,  one  Otis  elevator  hoist,  ore  dock  and  travelling  cranes. 

Mr.  R.  H.  Watson  is  manager  and  Mr.  J.  A.  Murphy  superintendent,  employing 
on  the  date  of  inspection  75  men. 

Gypsum 

Near  the  town  of  Caledonia,  on  lots  10  and  11  in  the  first  range,  township  of  Seneca, 
the  Alabastine  Company,  Limited,  operated  their  gypsum  mine  and  plant  for  the  manu- 
facture of  gypsum  products  continuously  during  1913. 

The  gypsum  is  high-grade  and  occurs  in  a  flat-lying  bed  about  80  feet  below  the 
surface.  It  is  mined  by  the  pillar  and  room  method,  the  ore  being  hoisted  through 
an  incline  shaft,  an  auxiliary  vertical  shaft  being  also  provided.  Drilling  is  done  by 
electric  rotary  drills. 

During  the  year  the  storage  bins  of  the  company,  near  the  Grand  Trunk  railway 
station,  were  burned,  and  a  new  building  erected  at  the  mine. 

Mr.  A.  J.  Parkhurst  is  manager,  employing  125  men  in  the  mine  and  mill. 


Plant  of  Crown  Gypsum  Company  at  Lythmore 


Carson  .Mine 


This  mine,  owned  and  operated  by  the  Alabastine  Company,  is  situated  about  three 
miles  south  of  Caledonia.  A  good  quality  of  white  gypsum  is  mined  here  and  teamed 
to  the  mill  at  Caledonia.  The  workings  now  extend  over  an  area  about  350  feet  long 
by  250  feet  wide. 

I  be  waste  rock  is  used  for  pillars.  A  vertical  air  shaft  about  75  feet  deep  has  been 
sunk,  at  a  distance  of  800  feet  from  the  mouth  of  the  main  incline  shaft.  The  gypsum 
bed  is  about  four  feet  in  thickness. 

The  mine  is  operated  during  the  summer  months. 

The  Haldimand  (]\  psum  Company 

The  above  company  has  been  organized  to  work  a  gypsum  property  situated  about 
one  mile  west  of  the  Alabastine  plant  near  Caledonia. 

A  2-compartm.  nt  vertical  shaft,  11  by  7  feet,  has  been  sunk  to  a  depth  of  61  feet. 

Mr.  James  Old,  Toronto,  is  president  of  the  company,  and  on  the  date  of  inspection 
all  work  was  in  charge  of  contractor  James  Blake,  of  Caledonia. 
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Crown   Gypsum   Company 

The  mine  operated  by  this  company  was  formerly  known  as  the  Martindale  mine, 
and  is  situated  on  lots  58  and  59,  Oneida  township,  county  of  Haldimand. 

The  workings  are  reached  by  an  incline  shaft  about  500  feet  in  length,  sunk  from 
the  west  side  of  the  deposit.  The  gypsum  bed,  about  four  feet  in  thickness,  is  mined 
by  the  pillar  and  room  method,  the  waste  rock  being  left  to  support  the  roof  as  pillars. 

A  narrow-gauge  railway  connects  the  mine  with  the  Michigan  Central  railway  at 
Lythmore  station,  where  the  grinding  plant  of  the  company  is  situated. 

The  officers  of  the  company  are: — Mr.  W.  G.  Case,  president,  Buffalo,  N.Y.;  Mr.  C. 
E.  Williams,  manager,  Lythmore,  Out.;  Mr.  G.  C.  Fischle,  superintendent,  Lythmore, 
Ont. 

Thirty  men  are  employed  at  the  mine  and  15  at  the  mill. 

Quarries 
Battle  Quarry 

This  quarry,  situated  in  the  town  of  Thorold,  has  been  closed  for  the  past  three 
years.  Some  years  ago  a  large  quantity  of  stone  was  supplied  from  this  quarry  for 
use  in  the  construction  of  the  old  Welland  canal.  It  is  probable  that  the  new  work  now 
being  carried  on  in  connection  with  the  new  canal  will  revive  the  quarry  industry  in 
the  vicinity  of  Thorold. 

Canadian  Quarries 

Near  Stoney  Creek,  in  Saltfleet  township,  the  Canadian  Quarries,  Limited,  opened 
up  a  quarry  for  the  production  of  crushed  limestone. 

Mr.  O.  E.  Quigley,  of  26  Fairleigh  Avenue,  Hamilton,  is  manager,  employing  20  men. 

Canada  Cement  Company 

Near  Port  Colborne,  the  Canada  Cement  Company  are  engaged  in  quarrying  lime- 
stone and  excavating  clay  for  use  in  the  manufacture  of  cement. 

The  working  face  in  the  quarry  averages  20  feet  in  depth,  and  5-inch  holes  are 
drilled  by  a  Clipper  deep-well  machine.  Two  Marion  steam  shovels  load  the  broken  rock 
into  cars.  Electric  power  purchased  from  the  Ontario  Power  Company  is  used  to  operate 
the  quarry  machinery. 

Mr.  S.  R.  Preston  is  manager,  employing  25  men  in  the  quarry. 

Cartmell  Quarry 

Within  the  town  limits  of  Thorold,  William  Cartmell  worked  the  above  quarry  at 
intervals  during  the  year.  At  the  date  of  inspection  four  men  were  employed.  Mr. 
Cartmell  ships  dimension  stone  and  rubble. 

Canada  Crushed  Stone  Corporation 

Near  the  town  of  Dundas,  on  lots  12  to  15,  in  the  first  concession  of  the  township 
of  West  Flamboro,  the  above  company  (successors  to  Doolittle  and  Wilcox)  are  quarry- 
ing limestone. 

The  crushing  plant  is  one  of  the  largest  in  the  Province,  and  was  fully  described 
in  the  Report  of  the  Bureau  of  Mines  for  1912. 

Work  on  a  large  scale  was  continued  during  1913. 

Mr.  J.  D.  Small  is  superintendent,  employing  60  men. 

Chalmers    Quarry 

On  the  west  side  of  Owen  Sound  Mr.  David  Chalmers  operates  a  quarry  for  use 
in  the  production  of  lime.  The  kiln  Is  situated  about  500  feet  from  the  quarry,  and 
the  broken  limestone  is  hauled  in  carts  and  dumped  directly  into  the  kiln. 

1   ve  men  are  employed. 
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Empire  Limestone  Company 

During  1913  this  company  continued  to  operate  their  quarry  and  sand  pit  on  lots 
4  to  6,  in  the  first  concession  of  the  township  of  Humberstone.  Most  of  the  product  is 
shipped  to  Buffalo,  about  14  miles  distant.  An  area  of  about  16  acres  has  been  worked 
over,  and  the  quarry  at  the  present  level  has  reached  the  limit  of  its  northern  boundary. 
An  additional  Browning  hoist  and  clam  shell  were  put  in  operation  during  the  year 
in  the  sand  pit  on  the  lake  shore. 

The  plant  is  operated  entirely  with  steam,  and  has  been  described  in  previous 
reports  of  the  Bureau  of  Mines. 

Mr.  T.  R.  Thomas  is  manager,  employing  on  the  date  of  inspection  in  July,  1913, 
125  men. 

Fleming  Quarry 

In  the  ninth  concession  of  the  township  of  Esquesing,  and  a  short  distance  east 
of  the  Logan  quarry,  Mr.  J.  Fleming  is  quarrying  limestone,  employing  30  men  through- 
out the  year. 

["he  plant  consists  of  two  guyed  and  one  stiff-leg  derrick,  one  double-drum  Beatty 
hoist.     The  product  is  shipped  in  the  form  of  dimension  building  stone  and  rubble. 

Mr.  M.  G.  Bell  is  manager. 

Gallagher  Lime  and  Stone  Company 

On  lot  15,  in  the  sixth  concession  of  Barton  township,  this  company  are  quarrying 
limestone  for  use  in  the  manufacture  of  lime.  The  company  also  ships  rubble  and 
dimension  stone,  principally  to  the  trade  in  Hamilton. 

Mr.  Dan  A.  Gallagher,  Hamilton,  is  manager  of  the  company,  employing  10  men. 

Hagersville 

On  lot  14,  in  the  thirteenth  concession  township  of  Walpole,  The  Hagersville  Con- 
tracting Company  operated  their  limestone  quarry  continuously  during  1913.  This 
quarry  is  one  of  the  oldest  in  the  Province,  and  a  large  area  has  been  worked  out. 

Mr.  J.  C.  Ingles  is  manager,  employing  45  men. 

Hagersville  Crushed  Stone  Company 

About  one  mile  east  of  the  town  of  Hagersville,  on  the  line  of  the  Michigan  Cen- 
tral railway,  the  above  company  opened  up  a  limestone  quarry  and  operated  it  till 
I),  .nub.  r  1st.  1913.  The  plant  consists  of  one  60-h.p.  locomotive  type  boiler,  one  No.  4 
Austin  crusher,  one  No.  5  Gates  crusher,  and  a  screening  plant. 

Mr.  Robert  Tlambleton  is  manager,  and  when  operating  employs  20  men. 

Harrison  and  Beatty 

About  two  miles  south  of  Owen  Sound,  on  the  Beatty  farm  in  Sydenham  township, 
Messrs.  Harrison  &  Beatty,  of  Owen  Sound,  opened  up  a  limestone  quarry  for  the  pro- 
duction of  rubble  stone  mid  all  sizes  up  to  two  inches.  A  siding  from  the  Canadian 
Pacific  railway  has  been  built  to  the  plant,  and  storage  bins  erected.  The  plant  con- 
of  one  double-drum  Maundy  hoist,  one  25-h.p.  upright  boiler,  one  25-h.p.  return 
tubular  boiler,  one  No.  4  Austin  crusher. 

Mr.  Robert   Nelson  is  superintendent,  employing  10  men. 


Near  tbe  village  of  Rockwood,  Messrs.  E.  Harvey,  Limited,  quarry  limestone  for 
use  in  the  manufacture  of  white  lime.  Three  kilns  are  in  operation.  Hydro-electric 
power   is   used   to  run   tbe  quarry   machinery  anrl   kiln   fans. 

Mr.   B.  Harvey   is  manager,  employing  25  men. 
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Longford 

At  Longford  Mills  in  Rama  township,  about  seven  miles  south  ol"  Orillia,  the  Long- 
foid  Quarry  Company  operate  a  limestone  quarry  for  the  production  of  dimension 
building  stone. 

Mr.  William  Thomson,  Orillia,  is  president,  and  Mr.  John  Meikle  superintendent, 
employing  27  men. 

Lotfan 

On  lot  27,  in  the  eighth  concession  township  of  Esquesing,  Mr.  Hugh  Logan  is 
operating  a  limestone  quarry,  shipping  dimension  stone  and  rubble.  The  output  is 
hauled  to  the  Grand  Trunk   siding  near  Glen  Williams. 

Thirty-eight  men  are  employed. 

Michigan  Central 

Near  the  town  of  Hagersville,  and  adjoining  the  quarry  of  the  Hagersville  Con- 
tracting Company,  the  Michigan  Central  Railway  Company  operated  their  limestone 
quarry  during  the  summer  months  of  1913.  An  area  of  ten  acres  has  been  worked 
out  to  an  average  depth  of  twenty  feet. 

The  output  is  used  by  the  railway  company  for  surfacing  material,  and  some  dimen- 
sion stone  is  quarried  for  use  in  pier  construction. 

Mr.  D.  E.  Cronin  is  superintendent,  and  on  the  date  of  the  inspection  60  men  were 
employed. 

Marshall 

On  lot  14,  concession  7,  Barton  township,  about  two  miles  from  the  city  of  Ham- 
ilton, Mr.  James  Marshall  quarries  limestone  for  use  in  the  manufacture  of  lime.  Dur- 
ing the  summer  months  25  men  are  employed. 

Oliver  and  Webster 

Within  the  town  limits  of  Owen  Sound  on  the  east  side,  Messrs.  Oliver  and  Webster 
quarry  a  13-foot  face  of  limestone.  Electric  power  is  purchased  from  the  municipality 
to  operate  the  quarry  and  crushing  machinery.  The  product  is  shipped  as  rubble  and 
crushed  stone. 

Mr.  Keith  Webster  is  manager,  employing  40  men. 

Owen  Sound  Lime  Works 

On  the  west  side  of  the  town  of  Owen  Sound  the  above  company  quarry  limestone 
for  use  in  the  manufacture  of  lime.  The  kilns  have  a  capacity  of  400  bushels  per 
24  hours. 

Mr.  Oliver  Brown  is  owner  and  manager,  employing  seven  men. 

Queenston 

On  lots  47  and  48,  in  the  third  and  fourth  concessions  of  Niagara  township,  near 
the  village  of  St.  Davids,  the  Queenston  Quarry  Company  are  quarrying  limestone  for 
use  as  building  material  and  also  as  crushed  stone  for  road  material  and  concrete  work. 

The  equipment  consists  of:  4  double-drum  Beatty  hoists  with  derricks,  1  Belleville 
hoist  and  an  A  frame  sand  clam  shell  derrick  with  Beatty  hoist.  These  hoists  are  all 
steam  operated,  with  six  small  upright  boilers. 

A  350-cubic  foot  compressor,  motor-driven,  supplies  air  for  the  drills. 

The  crushing  plant  is  equipped  with  a  No.  5  Austin  crusher  and  a  Simons  disc 
crusher,  both  motor-driven.  Electric  power  is  purchased  from  the  Ontario  Distributing 
Company. 

Mr.  Charles  Lowery  is  manager,  employing  60  men. 

St.   Mary'l  Horse  Shoe  Ouarry 

This  quarry  is  situated  within  the  town  limits  of  St.  Mary's,  and  during  the 
BumnMr   months   of   1913   was   operated    by   the    present    owner.    Mr.    R.   H.    McWilliams. 
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Three  acres  have  been  worked  out  to  an  average  depth  of  45  feet.  Hydro-electric 
power  is  used  to  operate  the  quarry  and  crushing  machinery.  Work  was  discontinued 
in  November. 

Twenty-five  men  were  employed  on  the  date  of  inspection. 

St.  Mary's  Portland  Cement  Company 

Within  the  town  limits  of  St.  Mary's,  in  Perth  county,  the  above  company  are 
quarrying  limestone  and  excavating  clay  for  use  in  the  manufacture  of  cement.  The 
broken  rock  is  handled  by  three  stiff-leg  derricks,  and  dumped  direct  to  a  No.  8  Kennedy 
gyratory  crusher.  The  crushed  material  is  carried  to  the  mill  on  a  belt  conveyor 
300  feet  in  length.  A  1,250  cubic  foot  Imperial  Type  10  compressor  supplies  air  for  the 
drills. 

The  quarry  has  now  an  average  depth  of  40  feet,  including  10  feet  of  overburden. 
The  plant  began  operations  in  1912,  and  in  1913  400,000  barrels  of  cement  were  manu- 
factured. 

A  safety  committee  of  officers  and  employees  meets  regularly,  and  all  precautions 
are  taken  both  in  the  quarry  and  cement  plant  to  minimize  accidents  among  the 
workmen. 

The  officers  of  the  company  are:  president,  Mr.  George  H.  Gooderham,  Toronto, 
secretary,  Mr.  Mark  Irish,  Toronto;   manager,  Mr.  J.  G.  Lind,  St.  Mary's. 

Forty  men  are  employed  in  the  quarry. 

Standard  White  Lime  Company 

This  company  operate  under  one  management  four  limestone  quarries  in  south- 
western Ontario,  manufacturing  lime.  At  St.  Mary's  there  are  two  kilns,  and  15  men 
are  employed  under  Mr.  James  Sclater.  In  Puslinch  township,  just  outside  the  western 
city  limits  of  Guelph,  there  are  three  kilns,  with  a  combined  capacity  of  20  tons  of 
lime  per  day.  At  this  point  the  company  have  in  operation  a  large  hydrating  plant. 
Twenty-two  men  are  employed,  under  Mr.  George  Gates. 

In  Guelph  city  there  are  two  kilns  in  operation,  and  here  the  quarry  has  an  average 
depth  of  15  feet.     Fifteen  men  are  employed,  under  Mr.  D.  Wardell. 

At  Beechville,  near  Ingersoll,  the  company  operate  a  large  quarry,  employing 
40  men.     Hydro  power  is  used  at  all  the  plants. 

Mr.  Kennedy  is  manager  of  the  company. 

Thames  (Juarr\ 

In  St.  Mary's  the  Thames  Quarry  Company  operated  their  limestone  quarry  con- 
tinuously during  1913.  The  rock  here  is  of  excellent  quality,  both  for  fluxing  material 
and  road-making. 

Crushed  stone,  rubble  and  dimension  stone  for  building  purposes  are  shipped.  In 
1913  the  output  was  considerably  increased,  the  bulk  of  the  rock  going  to  the  cities 
and  municipalities  for  use  in  road-making.  The  quarry  is  now  600  feet  long  by  250 
feet  wide,  with  an  average  depth  of  37  feet.  The  company  have  recently  erected  a 
plant  for  the  manufacture  of  cement  brick  at  the  northeast  end  of  the  quarry.  The 
flni    in  i'.  rial  and  waste  rock  will  be  used  in  this  plant. 

Mr.  David  Bonis  is  president,  and  Mr.  John  Bonis  manager  and  secretary. 

Thirty  men  are  employed  in  the  quarry  and  crushing  plant. 

Toronto  Lime  Company 

At  Limehouse,  in  the  township  of  Esquesing,  and  at  Dolly  Varden,  on  lot  23,  in 
the  third  pnd  fourth  concessions  of  the  township  of  Esquesing,  the  above  company 
quarry  limestone  for  use  in  the  manufacture  of  lime. 

At  Limehouse  there  are  two  kilns  in  operation,  with  an  output  of  30  tons  of  lime 
per  day,  and  at  Dolly  Varden  there  are  two  kilns,  with  a  combined  capacity  of  14  tons. 

Mr.  William  Gowdy  is  manager,  employing  40  men  at  Limehouse  and  25  at  Dolly 
Varden. 


1914  Mines  of  Ontario  193 

Went  worth 

On  lot  4,  in  the  fifth  concession  township  of  Saltfieet,  the  Wentworth  Quarry  Com- 
pany operated  continuously  during  1913. 

The  limestone  is  crushed  and  sized,  and  five  products  shipped — rock  sand,  Vi-inch, 
%-inch,  1-inch  and  2-inch  rock.  The  plant  was  fully  described  in  the  1913  Report  of 
the  Bureau  of  Mines. 

Mr.  F.  W.  Schwendiman  is  manager,  employing  30  men. 

Welland  Count}   Lime  Works 

About  three  miles  west  of  Port  Colborne,  in  the  township  of  Wainfleet,  two  lime- 
stone quarries  are  being  worked  by  the  above  company.  From  quarry  No.  1  limestone 
of  excellent  burning  quality  is  produced  for  the  manufacture  of  lime.  No.  2  quarry 
is  operated  for  rubble  only. 

Mr.  John  Reeb  is  manager,  employing  10  men. 

Walker's  Quarry 

In  the  town  of  Thorold  Mr.  David  Walker  employs  12  men  excavating  dimension 
stone  and  rubble.     The  quarry  is  40  feet  in  depth. 

Canada  Iron  Corporation 

On  lots  5  and  6,  front  range  of  Rama  township,  the  above  company  operate  a  lime- 
stone quarry  for  the  production  of  fluxing  material,  for  use  in  their  blast  furnaces  at 
Midland. 

Mr.  Fred  Morgan  is  superintendent,  employing  at  the  date  of  inspection  75  men. 

The  material  is  loaded  on  cars  at  the  quarry  near  Longford  Mills  and  shipped  via 
Grand  Trunk  railway  to  Midland. 

SAND  AND  GRAVEL 

The  excavations  of  the  following  companies  producing  sand  and  gravel  were 
Inspected  during  the  year: 

The  Armstrong  Supply  Company,  Hamilton. 

Bartonville  Gravel  Pit,  Hamilton. 

Clifton  Sand  and  Gravel  Company,  Stamford. 

W.  M.  Webb,  gravel  pit,  Hamilton. 

Yates  gravel  pit,  Hamilton. 

Edward  New,  gravel  pit,  Hamilton. 

Kingston  Sand  and  Gravel  Company,  Kingston. 
The  shale  and  clay  excavations  of  the  following  companies,  engaged  In  the  manu- 
facture of  brick,  were  inspected  during  the  year: 

Brandon  Pressed  Brick  and  Tile  Company,  Milton. 

Barton  Pressed  Brick  Company,  Bartonville. 

Breslau  Brick  Company,  Breslau. 

Crawford  Bros.,  Hamilton. 

W.  H.  Cooper,  Hamilton. 

Canadian  Pressed  Brick  Company,  Hamilton. 

Halton  Brick  Company.  Terra  Cotta. 

Milton  Pressed  Brick  Company,  Milton. 

George  E.  Mills,  Hamilton. 

Edward  New,  Hamilton. 

Oilman  Bros.,  Hamilton. 

Owen  Sound  Brick  Company,  Owen  Sound. 

Paxton  and  Bray,  St.  Catharines. 

Toronto  Pressed  Brick  Company,  Milton. 

Terra  Cotta  Pressed  Brick  Company,  Terra  Cotta. 
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NOTES  ON  THE  ROCKS  AT  LEVACK 

By  C.  Brackenbury 

Last  year  diamond-drilling  operations  were  carried  on  under  the  writer's  charge 
in  Levack  township,  on  the  northern  side  of  the  Sudbury  Nickel  field.  A  marked  feature 
in  the  drill  cores  was  the  continual  recurrence  of  a  very  fine-grained  moderately 
basic-looking  grayish  rock,  the  true  character  of  which  could  not  be  determined  satis- 
factorily in  the  field.  This  rock  was  generally  found  either  directly  adjoining,  or  in 
close  proximity  to,  the  ore  body,   and   also  in  contact  with  the  Laurentian  granitoid- 

I  -;s. 

In  order  to  determine  the  true  character  of  the  fine-textured  gray  rock,  to  name 
it  correctly,  and  ascertain  its  proper  relationship  with  the  ore  body  and  the  surround- 
ing country,  sections  of  some  of  the  rock  samples  were  made  and  examined  micro- 
Bcopically  at  the  University  of  Toronto.  Altogether  29  sections  were  examined,  the 
if  suits  showing  that  they  may  be  classified  as  follows: 

A.  Sudburite  (older  norite)— 1,  2,  3,  4,  5,  6,  7,  8,  9. 

B.  Norite   (nickel-bearing  eruptive) — 10,  11,  12. 

C.  Altered   or  transition   rocks,   some   of  which   may  be   derived   from   sudburite — 

13,  14,  15,  16,  17,  18. 

D.  Local  types,  partly  micropegmatitic — 19,  20,  21,  22. 

E.  Micropegmatite — 23,  24. 

F.  Laurentian,  granitoid-gneiss  and  more  basic  phases — 25,  26,  27,  28. 
i;    Olivene-dlabase  dike — 29. 


North 


South 


Meal  Section,  Levack  Township 


A — Sudburite 


Sections  l  and  2  Bhow  the  most  characteristic  Features  of  this  rock,  and  may  be 
ribed  a.  typical  exampl<  Under  the  microscope  about  half  the  rock  is  seen  to 
consist  hi'  plagioclase,  and  aboul  one-third  of  the  monoclinic  pyroxenes  diallage  and 
auglte,  Hi'  |emainder  being  made  up  of  magnetite,  a  little  secondary  amphibole  and  a 
little  orthorhombic  pyroxene,  probably  hypersthene  or  enstatite.  The  extinction  angles 
of  tin  plagioclase  are  tho  e  of  labradorite  and  bytownlte,  and  the  crystals  are  small 
an  i  broad,  with  few  twin  lamellse.     Much  of  tho  pyroxene  shows  the  fibrous  and  herrinr- 
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bone  structure  of  diallage  and  there  is  some  uralitization.  The  greater  portion  shows 
oblique  extinction,  but  in  a  few  places  a  little  pyroxene  may  be  seen  with  parallel  ex- 
tinction, and  slight  pleochroisni,  showing  the  presence  of  hypersthene  or  enstatite.  The 
magnetite,  like  the  plagioclase  and  pyroxene,  is  distributed  throughout  the  rock.  It 
app  Mrs  chiefly  as  irregularly  shaped  grains  of  moderate  and  of  minute  sizes.  The 
amphibole  is  chiefly  the  pale  green  fibrous  variety  uralite,  and  is  plainly  a  secondary 
mineral  derived  from  the  pyroxene.     There  is  also  a  little  pale  green-brown  hornblende. 

Sections  1  and  2  show  no  biotite,  but  there  is  a  little  to  be  seen  in  sections  3,  4,  5, 
6,  7,  and  9.  Quartz  is  present  in  3,  4,  and  5,  in  small  quantity,  and  other  occasional 
accessories  are  apatite  and  calcite.  No.  8  contains  more  plagioclase  and  less  pyroxene 
than  the  average.     Hypersthene  is  plainly  to  be  seen  in  sections  3,  8,  and  9. 

Sections  1  and  2  represent  greenstone  rocks  outcropping  at  the  edge  of  the  muskeg 
swamp,  in  contact  with,  and  overlying,  the  Laurentian  granitoid-gneiss.  Both  these 
rocks  appear  to  the  eye  as  close-grained,  compact  and  greenish-gray.  No.  1  was  much 
iron  stained  and  No.  2  very  magnetic.  All  the  other  sections  under  this  heading  repre- 
sent pieces  of  core  taken  from  the  diamond  drill  holes  at  various  depths.  The  rock 
represented  by  these  cores  was  generally  found  near  the  ore  deposit,  either  underlying 
the  main  body  or  enclosed  within  portions  of  the  pyrrhotite,  and  in  some  cases  pene- 
trating the  Laurentian  one  or  two  hundred  feet  from  the  norite  contact. 

Section  3  represents  a  piece  of  core  taken  from  near  the  bottom  of  the  ore  body, 
where  it  was  very  thick.  This  core  came  from  a  depth  of  700  feet  below  the  surface, 
and  at  about  the  same  distance  horizontally  from  the  outcrop.  A  good  deal  of  similar 
gray  rock  and  small  portions  of  granitic  rock  were  found  in  several  places  above.  The 
main  body  of  the  Laurentian  gneiss  was  apparently  entered  at  a  depth  of  750  feet  to 
790  feet.  Under  the  microscope  this  section  shows  the  typical  plagioclase  of  the  older 
norite,  consisting  of  small,  short,  stout  crystals  with  few  lamella?  and  extinction  angles 
of  labradorite  and  bytownite.  The  plagioclase  makes  up  about  half  the  rock.  The 
pyroxene  occurs  in  fairly  large  aggregates,  partly  amphibolized.  There  is  more  hypers- 
thene present  than  in  sections  1  and  2,  and  a  good  deal  of  the  diallage  has  been  altered 
to  uralite  in  the  same  way.  The  magnetite  is  typical,  being  scattered  through  the  rock 
in  moderate  and  minute  grains.     A  little  biotite  and  quartz  are  present. 

Section  4  represents  a  piece  of  core  from  a  drill-hole  put  down  about  200  feet  south 
of  the  base  of  the  Laurentian  hill.  This  piece  of  core  was  taken  from  near  the  bottom 
of  the  ore  body  at  a  depth  of  about  440  feet  and  just  above  a  six-foot  layer  of  good 
pyrrhotite.  Microscopically,  it  (lifters  from  Nos.  1  and  2  in  showing  larger  irregular 
aggregates  of  pyroxene,  and  there  is  more  hornblende  present. 

Section  5  comes  from  a  piece  of  core  in  the  same  hole  at  a  depth  of  451  feet,  that  is, 
just  below  the  last  six  feet  of  ore,  and  just  above  an  included  or  protruding  mass  of 
the  granitoid-gneiss.  This  section  shows  less  magnetite  than  is  typical,  but  a  good  deal 
of  quartz  and  biotite.  The  presence  of  so  much  quartz  is  perhaps  due  to  the  proximity 
of  the  granitoid-gneiss. 

Section  6  comes  from  core  in  the  same  hole  as  Nos.  4,  5,  and  25,  at  a  depth  of  467 
feet,  and  just  below  this  at  468  feet  the  main  body  of  the  granitoid-gneiss  is  entered. 
The  peculiar  feature  of  this  section    is   the   presence  of  a  secondary  light-brown  horn- 

de  which  occurs  throughout  intimately  mixed  with  the  pyroxene.  The  plagioclase 
and  magnetite  are  fairly  typical.     No  quartz  was  noticed. 

Section  7  represents  core  from  the  same  hole  as  Nos.  10,  19,  20,  21,  22,  that  is  at  a 
distance  of  about  800  feet  from  the  outcrop,  but  the  depth  is  not  specified.  To  the  eye 
it  is  the  usual  fine-grained  compact  gray  rock.  Examined  under  the  microscope  it  is 
seen  that  about  half  the  rock  is  plagioclase  (labradorite),  with  crystal  boundaries  mostly 
crowded  together  and  not  freely  formed.  The  Individuals  are  generally  larger  than  in 
sudburite  (older  norite),  but  not  so  large  <>r  well  formed  as  in  norite.  They  have  the 
short,  broad  shape  characteristic  of  sudburite.  but  rather  more  lamellae  than  is  usual. 
Tii.    pyroxenes   form  an    Indefinite  aggregate   with   amphiboles.    There   are   indications 
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of  hypersthene,  augite  and  diallage  largely  altered  to  a  pale  green-brown  hornblende 
and  uralite.  The  whole  aggregate  is  impregnated  with  magnetite,  chiefly  in  minute 
grains.  A  very  little  biotite  is  present  as  small  specks.  The  rock  is  probably  the  older 
norite,  but  might  be  placed  under  heading  C. 

Sections  8  and  9  are  interesting,  as  the  cores  were  taken  from  depths  of  about 
200  feet  and  100  feet  respectively  below  the  surface  of  the  steeply  inclined  Laurentian 
hill  where  it  rises  to  the  north  of  the  muskeg  swamp.  Neither  of  these  holes  proved 
up  any  ore,  but  they  have  now  shown  that  the  compact  feldspathic  gray  rock  which  they 
penetrated  at  various  points  down  to  depths  of  100  feet  and  200  feet,  is  really  the  older 
norite.  It  is  plain,  then,  that  the  sudburite  here  penetrates  crevices  and  hollows  in  the 
Laurentian  formation.  This,  with  the  evidence  of  the  other  bore  holes  passing  through 
the  ore  body,  and  that  of  the  outcropping  rocks  represented  by  sections  No.  1  and  2, 
clearly  indicates  that  the  sudburite  occurs  here,  probably  in  the  form  of  an  eruptive 
sheet,  generally  underlying  the  nickel-bearing  norite,  and  overlying,  and  in  some  places 
even  penetrating,  the  Laurentian  granite. 

Under  the  microscope  sections  8  and  9  are  somewhat  similar.  In  section  8  about 
two-thirds  of  the  rock  is  made  up  of  the  typical  plagioclase  of  the  sudburite.  In  sec- 
tion 9  the  proportion  of  plagioclase  is  somewhat  less.  The  pyroxenes,  diallage  and 
hypersthene,  occur  in  fairly  large,  irregularly  shaped  grains,  which  show  much  weather- 
ing, with  formation  of  the  usual  secondary  products  hornblende  and  uralite.  The  mag- 
netite is  more  typical  in  section  9  than  in  8,  where  it  occurs  in  larger  grains,  but  is  not 
quite  so  persistent  as  usual.  There  is  a  little  biotite  in  9,  but  not  in  8.  Apatite  occurs 
in  both  as  small  scattered  crystals.  A  little  epidote  and  a  few  specks  of  pyrite  are 
present  in  8,  and  some  calcite  in  9.  The  typical  features  of  sudburite  are  shown  in  the 
plagioclase,  pyroxenes  and  magnetite. 

B— Norite,  The  NickeUBearing  Eruptive 

Sections  10  and  11  are  excellent  examples  of  the  basic  phase  of  norite  and  show  the 
presence  of  pyrrhotite  with  much  fresh  hypersthene.  In  10,  plagioclase  occupies  about 
half  the  rock  and  pyroxene  about  one-third.  In  section  11  it  is  the  other  way  about, 
with  pyroxene  taking  up  about  half  and  plagioclase  about  a  third  of  the  rock.  The 
plagioclase  shows  extinction  angles  of  labradorite  and  bytownite.  The  pyroxene  is 
chiefly  rhombic,  with  pale  pink  to  green  pleochroic  colors,  and  occurs  as  fresh-looking 
crystals  of  hypersthene.  There  is  also  present  a  little  monoclinic  pyroxene  as  augite 
and  diallage,  the  latter  having  been  slightly  amphibolized  in  places,  forming  small 
irregular  spots  of  secondary  hornblende  or  uralite.  A  good  deal  of  pyrrhotite  is  present 
as  irregular  grains  and  patches.  Biotite  is  quite  conspicuous,  and  accessories  occurring 
in  .small  quantities  are  chalcopyrite,  quartz,  magnetite  and  apatite.  The  plagioclase 
occurs  in  well-formed  crystals  of  moderate  size.  The  hypersthene  also  shows  some 
fairly  well-formed  crystals,  but  the  crystal  boundaries  of  the  other  minerals  are  not 
usually  well  developed.  The  pyrrhotite  shows  no  vein  structure,  but  occurs  disseminated 
through  the  rock  like  the  other  minerals,  indicating  that  it  has  separated  out  from  the 
original  molten  magma  in  the  same  way,  that  is  to  say,  by  a  process  of  magmatic  segrega- 
tion. 

The  cores  represented  by  sections  10  and  11  were  taken  from  drill-holes  at  800  feet 
and  600  feet  from  the  outcrop  and  less  than  200  feet  above  the  pyrrhotite  ore  body. 
Megascopically,  the  rock  is  of  medium  texture,  greenish-gray  in  color,  showing  feldspar 
and  a  dark  mineral,  some  of  which  is  hornblende.  A  few  specks  of  biotite  and  pyrrho- 
tite can  generally  be  distinguished. 

Section  12  shows  a  weathered  and  somewhat  less  basic  phase  of  the  norite.  Megas- 
copically, the  rock  is  medium-grained,  gray,  feldspathic  with  pyroxene  or  hornblende 
and  some  biotite.  Under  the  microscope  about  half  the  rock  is  found  to  consist  of 
placioclase  with  extinction  angles  of  labradorite  and  bytownite.  Most  of  the  individual 
crystals  are  smaller  than  those  in  sections  10  and  11,  but  larger  than  those  to  be  seen 
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in  sections  of  sudburite,  and  a  few  crystals  are  quite  large.  The  pyroxene  has  been 
badly  weathered  and  much  of  it  is  altered  to  hornblende,  but  in  the  section  there  are 
three  or  four  large  pieces  of  diallage  left,  which  are  wrapped  round  feldspar  crystals, 
showing  a  well-marked  ophitic  structure. 

Xo  hypersthene  can  be  distinguished.  The  pyroxene  makes  up  about  an  eighth  of 
the  rock,  and  hornblende,  uralite  and  biotite  about  a  quarter.  Quartz  is  quite  con- 
spicuous, and  occurs  as  a  coarse  intergrowth  with  the  feldspar,  giving  an  almost  peg- 
matitic  appearance  in  places.    A  few  small  pieces  of  magnetite  and  pyrite  are  present. 

The  core  for  this  section  was  taken  from  a  depth  of  about  330  feet  and  at  a  distance 
of  about  1,000  feet  from  the  outcrop.  The  position  of  this  core  was  much  farther  from 
the  ore  body  than  in  cases  Nos.  10  and  11. 

C — Altered  or  Transition  Rocks 

Sections  13,  14,  15,  16,  17,  18  show  altered  or  transition  rocks,  which  do  not  have, 
in  any  single  case,  the  chief  characteristic  features  of  the  sudburite  or  of  the  nickel- 
bearing  norite. 

Section  13  represents  a  piece  of  core  from  a  depth  of  40  feet  to  65  feet  below  the 
surface  and  about  60  feet  from  the  gossan  outcrop.  A  few  feet  of  pyrrhotite  ore  occur 
between  50  to  60  feet  in  depth,  and  the  granite  contact  is  not  far  away.  Megascopically, 
the  rock  is  dark  gray,  fine-grained,  showing  feldspar,  hornblende  and  chlorite.  Under 
the  microscope,  fully  half  the  rock  is  seen  to  be  made  up  of  plagioclase,  giving  extinction 
angles  of  labradorite  and  andesine.  The  crystals  are  above  the  average  size  of  those 
found  in  the  older  norite,  but  smaller  than  the  average  in  the  nickel-bearing  norite. 
No  unaltered  pyroxene  can  be  distinguished,  but  only  secondary  products,  such  as  pale- 
coloured  hornblende,  uralite  and  chlorite,  which  together  make  up  about  a  quarter  of 
the  rock.  Pyrrhotite  and  pyrite  in  irregular  grains  make  up  most  of  the  remainder, 
but  no  magnetite  could  be  clearly  distinguished.  There  are  a  few  small  crystals  of 
apatite,  and  a  little  quartz  is  present  intergrown  with  plagioclase.  The  origin  of  this 
rock  is  somewhat  doubtful,  but  it  may  be  an  altered  form  of  norite. 

Sections  14  and  15  were  taken  from  portions  of  greenstone  rock,  which  occur  as 
intrusions  or  inclusions  in  the  Laurentian  hill  rising  in  the  north  of  the  swamp.  In 
the  field  they  appear  as  fine-grained  dark  greenish-gray  rocks,  with  a  few  specks  of 
pyrite  and  rusty  iron  stains  on  the  surface.  Under  the  microscope,  both  sections  show 
plagioclase  to  make  up  about  half  the  rock.  In  section  14  the  extinction  angles  are 
those  of  labradorite  and  bytownite,  and  the  shape  and  size  of  the  plagioclase  crystals 
are  fairly  typical  of  sudburite.  In  section  15  the  extinction  angles  are  those  of  labra- 
dorite and  the  size  and  characteristic  features  are  partly  like  the  sudburite  and  partly 
like  norite.  About  half  of  No.  14  is  made  up  of  a  cloudy  aggregate  dividing  the  feldspar 
about  evenly.  In  this  aggregate  some  augite  and  uralite  may  just  be  distinguished  with 
a  little  magnetite  scattered  throughout.  There  are  a  few  specks  of  pyrite,  and  a  frag- 
ment of  calcite  lias  on  the  edge  of  the  section.  The  rock  represented  by  section  14  may 
be  derived  from  sudburite  which  has  been  a  good  deal  altered  and  decomposed. 

In  section  15  about  one-third  of  the  rock  is  made  up  of  pyroxene  and  its  alteration 
products.  This  may  b?  divided  into  three  parts  about  equal  in  quantity:  (a)  hypers- 
thene, (ft)  diallage,  (c)  secondary  hornblende  or  uralite.  The  remainder  of  section  15 
consists  chiefly  of  magnetite,  pyrrhotite  and  a  very  little  chalcopyrite.  This  rock,  with 
intermediate  characteristics  of  plagioclase  and  some  pyrrhotite  as  well  as  magnetite, 
may  be  derived  from  sudburite  or  norite,  or  it  may  even  be  a  transition  form  between 
the  two,  due  to  contact  and  digestion  of  sudburite  by  norite. 

Sections  16  and  17,  like  14  and  15,  arc  txom  greenstones  found  in  the  granitoid- 
gneiss.  These  rocks  are  much  decomposed,  and  at  present  appear  to  be  made  up  chiefly 
of  plagioclase  and  secondary  hornblende.  There  is  also  present  augite,  diallage,  mag- 
netite, biotite,  epidote  and  a  little  quartz.  They  may  have  been  derived  from  sudburite, 
but  it  Is  better  not  to  call  them  anything  but  basic  eruptives  in  the  Laurentian. 

Section  18  shows  the  contact  line  between  the  granite  and  greenstone.  The  rock 
is  much  altered  and  not  worth  describing. 

14   B.M. 
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D — Local  Types,  Partly  Micropegmatitic 

The  rocks  under  this  heading  are  more  acid  than  those  under  headings  A,  B,  C. 
The  increase  in  the  quantity  of  silica,  while  retaining  some  of  the  features  of  norite, 
may  be  due  to  a  partial  exchange  of  constituents  between  the  norite  and  included  masses 
of  granite  through  a  process  of  digestion,  or  it  may  be  simply  due  to  local  acid  excre- 
tions from  the  norite. 

Section  19.  The  core  from  which  this  section  was  taken  came  from  the  same  drill- 
hole as  No.  10,  but  about  10  feet  deeper,  that  is,  at  a  depth  of  460  feet.  Section  10  showed 
a  good  example  of  typical  norite,  with  much  basic  plagioclase  and  a  good  deal  of  hypers- 
thene.  In  section  19  about  half  consists  of  a  micrographic  intergrowth  of  quartz  and 
kaolinized  feldspar  (orthoclase  and  plagioclase).  The  remainder  is  made  up  of  pheno- 
crysts  of  pale  green  hornblende,  a  little  diallage,  some  brown  biotote,  pyrite  and  niag- 
netlte.  Megascopically,  the  rock  is  gray  feldspathic,  with  feldspar,  hornblende  and 
biotite  plainly  visible. 

Section  20  was  taken  from  a  piece  of  core  15  feet  below  the  core  for  No.  19.  The 
rock  is  finer  grained  than  No.  19,  and  more  decomposed.  A  good  deal  of  secondary 
hornblende  can  be  distinguished  and  there  is  some  micrographic  intergrowth  of  quartz 
and  feldspar.  A  little  biotite  and  magnetite  is  present.  The  rocks  shown  in  sections 
19  and  20  may  be  just  local  acid  excretions  from  the  norite  eruptive. 

Section  21  represents  a  piece  of  core  from  the  same  hole  as  Nos.  19  and  20,  but 
at  an  unspecified  depth.  Megascopically,  it  is  a  coarse-grained  rock;  about  half  is 
granitic,  showing  pinkish  feldspar  and  quartz;  the  other  half  is  made  up  chiefly  of 
hornblende.  Under  the  microscope  a  little  plagioclase  can  be  distinguished  as  minute 
als  in  kaolinized  feldspar.  About  half  of  the  section  shows  hornblende  with  some 
plagioclase  and  quartz;  the  other  half  consists  chiefly  of  a  coarse  pegmatitic  intergrowth 
of  quartz  and  feldspar.     Some  epidote  is  present  and  a  little  pyrrhotite  and  pyrite. 

The  rock  represented  by  this  section  may  be  from  an  included  mass  of  the  Lauren- 
tian,  and  its  peculiar  features  may  be  due  to  the  influence  of  the  norite  eruptive  in 
which  it  is  enclosed. 

ion  22  represents  a  piece  of  core  from  the  same  hole  as  Xos.  10,  19,  20,  and  21, 
but  at  a  depth  of  only  170  feet.  It  has  somewhat  the  appearance  of  marble;  is  grayish- 
white  in  color,  and  the  fracture  surface  shows  a  vitreous  to  pearly  lustre.  Under  the 
microscope,  much  decomposed  material  appears  to  be  made  up  of  kaolinized  feldspar 
with  a  light  brown  hornblende.  Quartz  is  intergrown  with  some  of  the  feldspar  form- 
ing a  coarse  pegmatitic  structure.  A  large  portion  of  the  section  is  made  up  of  calcite. 
The  rock  appears  to  be  a  secondary  product,  and  may  be  considered  as  vein  matter  in 
the  norite. 

E — Micropenmatite 

Section  23  represents  a  piece  of  core  from  a  depth  of  about  70  feet  and  about  800 
from  the  outcrop.  The  pyrrhotite  ore  body  is  first  intersected  here  at  a  depth  of 
600  feet.  Megascopically,  the  rock  is  of  medium  texture,  mostly  gray-green  in  colour, 
but  faintly  pink  in  places.  Feldspar,  quartz  and  fibrous  hornblende  are  plainly  visible. 
Under  the  mi.  po  cope,  it  is  essentially  composed  of  a  micrographic  intergrowth  of 
quartz  and  feldspar,  with  a  good  deal  of  fibrous  hornblende.  The  accessories  are  mag- 
netite, biotite  and  a  few  little  crystals  of  apatite.  About  one-third  of  the  whole  is  com- 
posed of  quarts,  one- third  of  feldspar  and  nearly  one-third  of  hornblende.  In  addition 
to  tie-  micrographic  Intergrowth,  the  quartz  occurs  as  a  few  large  fragments  with  small 
apatite  Inclusions.  Thle  rock  represents  an  intermediate  acid  phase  of  the  norite,  which 
•■t  quite  read  I  a  typical  mlcropegmatite. 

tion  -1.  The  rock  for  this  section  was  taken  about  a  quartei  of  a  mile  south 
of  tie'  granite  contact,  and  approaching  the  area  of  the  norite  acid  phase.  In  this  case, 
however,  it  Is  too  basic  for  ;,  good  example  of  micropegmatite.  Megascopically  it  appears 
as  a  dioritic  rock  of  coarse-grained   texture  made  up  of  about  equal  portions  of  horn- 
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blende  and  feldspar  with  a  little  quartz.  The  feldspar  has  a  slightly  pink  tinge, 
especially  on  the  weathered  surface.  Under  the  microscope,  some  of  the  feldspar  is 
seen  to  be  plagioclase,  giving  extinction  angles  of  labradorite  and  andesine.  A  little 
quartz  is  present  and  part  of  it  forms  a  micrographic  Intergrowth  with  the  feldspar. 
A  In  mt  half  the  rock  is  made  up  of  greenish-brown  hornblende,  and  there  is  some  sign 
of  a  little  augite  in  a  transition  stage  to  hornblende.  As  accessories,  a  good  deal  of 
magnetite  is  present  and  a  little  calcite.  This  rock,  which  now  has  the  character  of 
diorite,  may  be  considered  as  an  intermediate  stage  between  the  basic  and  acid  phases 
of  the  norite  eruptive.  Under  the  microscope  it  has  been  shown  to  be  further  removed 
from  the  true  micropegmatite  than  the  rock  in  section  23. 


F — Laurentian,  Granitoid=Gneiss,  etc. 

Section  25. — The  core  for  this  section  comes  from  the  same  drill-hole  as  the  cores 
for  sections  4,  5,  and  6.  It  was  taken  at  a  depth  of  452  feet,  that  is  to  say,  2  feet  lower 
than  section  No.  5,  and  15  feet  higher  than  No.  6,  both  of  which  showed  the  rock  to 
he  sudburite.  As  already  mentioned  under  the  heading  of  section  6,  the  main  body 
of  the  Laurentian  is  penetrated  by  the  drill-hole  at  a  depth  of  468  feet.  From  the  evi- 
dence given  by  this  hole  and  other  drill-holes  in  the  immediate  neighborhood,  it  appears 
that  the  nickel-bearing  eruptive  near  its  contact  with  the  Laurentian  contains  blocks 
of  the  older  norite  and  of  the  Laurentian  granite,  also  that  tongues  of  the  older  norite 
penetrate  the  Laurentian,  and  both  the  older  norite  and  the  Laurentian  have  been  pene- 
trated by  tongues  of  the  nickel-bearing  eruptive. 

Megascopically,  this  rock  shows  a  slightly  gneissic  structure,  the  hornblende  being 
somewiiat  banded  in  the  feldspar  and  quartz.  The  feldspar  has  a  slightly  pink  tinge. 
Under  the  microscope,  the  feldspar  is  seen  to  be  kaolinized  and  cloudy,  and  the  quartz 
shows  uneven  extinction  due  to  strain.  About  half  the  rock  consists  of  feldspar  and 
the  remainder  of  hornblende  and  quartz,  with  a  little  magnetite  and  pyrite  as  acces- 
sories.    The  rock  is  evidently  a  piece  of  the  Laurentian  granitoid-gneiss. 

Section  26  represents  a  piece  of  the  lighter  coloured  portion  of  the  rock  taken  from 
the  surface  of  the  Laurentian  hill.  Feldspar  (dull  white  to  faintly  pink  in  color), 
quartz  and  hornblende  are  visible  to  the  eye,  and  the  rock  has  a  slightly  gneissic  appear- 
ance. Under  the  microscope  the  feldspar,  which  makes  up  about  half  the  rock,  is  seen 
to  be  much  decomposed  and  appears  to  be  chiefly  orthoclase.  Quartz  is  abundant  and 
shows  uneven  extinction.  There  is  a  good  deal  of  hornblende,  but  it  is  not  well  de- 
veloped. A  little  magnetite  is  present  and  a  few  spots  can  be  seen  of  a  brownish 
mineral,  which  is  perhaps  limonite.  This  rock  represents  the  acid  phase  of  the  Lauren- 
tian. 

Section  27  represents  a  piece  of  core  taken  from  a  depth  of  418  feet  in  a  drill-hole 
about  400  feet  from  the  outcrop.  The  ore  body  here  lies  about  50  feet  higher.  The 
core  is  closely  speckled  grayish-green,  somewhat  granitic  in  appearance,  with  grayish- 
white  feldspar,  green  hornblende  and  a  little  epidote  visible.  A  slight  tendency  to  band- 
ing may  be  observed.  Under  the  microscope  the  feldspar  is  seen  to  be  much  decom- 
posed and  partly  altered  to  epidote.  The  feldspar  appears  to  be  chiefly  orthoclase,  but 
with  some  plagioclase  giving  extinction  angles  of  andesine.  In  addition  to  the  feldspar, 
hornblende  and  epidote  which  make  up  the  rock  in  about  equal  proportions,  a  few  small 
grains  of  titanite  are  present.  This  rock  may  be  classified  as  a  syenitic  gneiss,  and 
it  represents  a  less  acid  phase  of  the  Laurentian  than  the  rocks  shown  in  sections  25 
and  26. 

Section  28  represents  a  piece  of  the  darker-coloured  rock  from  the  surface  of  the 
Laurentian  hill.  About  half  is  made  up  of  hornblende  and  the  remainder  is  chiefly 
feldspar  and  quartz.  It  has  a  slightly  gneissic  structure.  Under  tin'  microscope  about 
half  is  shown  to  be  hornblende.  Quartz  is  distributed  throughout,  but  makes  up  less 
than  a  quarter  of  the  whole.     Part  of  the  quartz  Bhowa  a  micrographic  intergrowth  with 
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the  feldspar.  The  latter,  which  occurs  in  subordinate  quantity,  is  much  decomposed,  but 
is  apparently  chiefly  plagioclase.  There  is  a  very  little  magnetite,  some  of  which  has 
been  altered  to  hematite.  The  rock  may  now  be  called  a  quartz-diorite,  and  is  a  some- 
what basic  phase  of  the  Laurentian. 

Q— 01ivene=Diabase  Dike 

Section  29. — This  sample  of  rock  was  taken  from  the  surface  of  a  narrow  dike  which 
cuts  the  Laurentian.  To  the  eye  it  is  an  almost  black  compact  rock  showing  minute 
lath-shaped  crystals  of  white  feldspar.  Under  the  microscope,  about  half  consists  of 
a  dark  glassy  ground-mass  and  one-third  of  plagioclase.  The  plagioclase  is 
divided  into  lath-shaped  crystals  of  two  periods  of  consolidation.  The  larger  crystals 
occur  as  phenocrysts  with  other  porphyritic  crystals  or  grains  of  augite  and  olivene, 
which  all  belong  to  the  earlier  generation;  the  smaller  crystals,  those  of  the  second 
generation,  occur  throughout  the  glassy  base  as  little  needles.  The  larger  crystals  show 
extinction  angles  of  labradorite  and  bytownite,  and  make  up  the  greater  portion  of  the 
plagioclase.  Many  of  these  crystals  contain  glassy  inclusions.  Olivene  appears  to  pre- 
dominate over  the  augite,  although  in  some  cases  it  is  not  easy  to  determine  definitely 
the  exact  mineral  of  the  phenocrysts.  A  few  light-brown  octagonal  crystals  of  augite 
can  be  clearly  distinguished,  and  the  olivene  appears  as  almost  colorless  to  faint  yel- 
lowish-green crystals  and  grains.  Part  of  the  olivene  has  been  altered  to  serpentine, 
and  there  is  indication  of  chlorite.  Some  mineral  grains  are  stained  reddish-yellow, 
probably  due  to  the  presence  of  iron  oxide.  The  olivene  and  augite  individuals  are 
packed  in  between,  and  wrapped  round  the  larger  crystals  of  plagioclase,  showing  a 
fairly  will  developed  ophitic  structure.  In  this  section  no  magnetite  could  be  dis- 
tinguished, most  of  the  iron  being  probably  contained  in  the  dark,  glassy  ground-mass. 

Relationship  of  Sudburite  to  the  Ore=Deposit 

Probably  the  subject  of  chief  general  interest  in  the  foregoing  notes  is  that  referring 
to  the  presence  of  sudburite  in  considerable  extent  on  this  part  of  the  northern  nickel 
range.  In  Dr.  Coleman's  report  in  the  Bureau  of  Mines,  1905,  page  81,  he  mentions 
the  older  norite  as  occurring  in  Wisner  township,  north  of  Joe's  lake,  but  as  not  hav- 
ing been,  at  that  time,  observed  elsewhere  on  the  northern  range,  and  I  do  not  think 
there  has  since  been  any  new  record  of  its  appearance  in  another  part  of  the  northern 
range,  In  the  same  report  Dr.  Coleman  shows  that  the  older  norite  (sudburite)  has 
been  proved  to  extend,  with  some  interruptions,  from  the  Gertrude  mine  in  Creighton 
township  easterly  along  the  southern  nickel  range  to  the  Blezard  mine  in  Blezard  town- 
ship. Now,  it  Beems  to  be  of  considerable  interest  to  be  able  to  show  that  a  similar 
rock  oi -mrs  in  Levack  township,  which  is  directly  opposite  Creighton  township,  and  on 
the  north  side  of  the  basin.  In  this  paper  it  has  also  been  shown  that,  at  Levack,  the 
sudburite  occurs  at  or  near  the  margin  of  the  nickel-bearing  norite,  as  is  the  case  along 
outhern  range.  This  a<  w  evidence,  then,  tends  to  show  a  direct  connection  between 
the  older  norite  found  on  the  north  and  south  sides  of  the  basin,  just  as  the  connection 
between  tie'  nickel-bearing  norite  was  established  some  time  ago.  in  the  same  way 
it  confirms  1  >r.  Coleman's  statement  that:  "It  is  highly  probable  that  the  lava  flows. 
etc.,  of  the  older  norite  represent  an  earlier  outbreak  of  material  from  the  same  general 
magma  as    applied  the  nickel  eruptive." 

The  descriptions  given  under  the  headings  A  and  C  show  that  the  sudburite  is 
generally  found  to  occur  near  the  bottom  of  the  ore  body  or  nickel-bearing  norite,  and 
overlying  or  penetrating  the  Laurentian  granitoid-gneiss.  This  is,  of  course,  a  useful 
fact  to  know  as  a  guide  to  exploration  work,  for,  where  the  older  norite  is  found  and 
other  conditions  are  favorable,  then  the  place  to  look  for  the  ore  bcdy  is  farther  in 
the  direction  of  the  dip,  sine,   the  nickel-bearing  norite,  in  general,  overlies  the  sudburite. 
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Points  Confirming  the  Theory  of  Magmatic  Segregation 

It  may  be  mentioned  that  the  character  of  the  ore  deposits  at  Levack  adds  further 
confirmation  to  the  theory  of  magmatic  segregation,  which  has  been  so  ably  advocated 
by  Dr.  A.  E.  Barlow,  Dr.  A.  P.  Coleman,  Dr.  T.L.  Walker  and  other  well-known  authori- 
ties. On  pages  18  and  19  of  his  report  (1905),  Dr.  Coleman  gives  seven  arguments  in 
favor  of  the  magmatic  theory,  and  most  of  the  points  can  be  plainly  observed  at  Levack. 
The  facts  in  agreement  which  I  have  noticed  may  be  briefly  stated  as  follows:  — 

1.  The  ore  is  everywhere  associated  with  the  norite  eruptive. 

2.  Norite  and  ore  are  mixed  in  every  degree  from  rock  enclosing  scattered  particles 
of  ore,  to  almost  pure  ore  with  a  few  rock-forming  minerals  scattered  through  it. 

3.  Except  as  included  blocks  or  where  influenced  by  direct  contact  with  the  nickel- 
bearing  eruptive,  the  adjoining  granitoid-gneiss  is  not  spotted  with  ore,  nor  does  it  have 
separate  bodies  of  ore  enclosed  in  it. 

4.  The  freshest  norite  is  generally  close  to  the  ore  bodies,  and  is  often  specked  with 
ore.  The  best  preserved  hypersthene  is  found  in  sections  containing  sulphides,  and 
not  in  specimens  free  from  sulphides  and  at  a  further  distance  from  the  ore  deposits. 
(See  sections  10,  11,  12.) 

5.  As  far  as  the  writer  has  yet  seen,  there  is  little  trace  of  the  agency  of  water  in 
forming  the  ore  bodies.  There  is  practically  no  vein,  banding  or  concentric  structure. 
No  plain  indication  of  a  process  of  replacement  was  noticed  in  the  sections  showing 
pyrrhotite  ore. 

6.  The  character  and  quality  of  the  ore  body  is  comparatively  uniform  at  places 
a  considerable  distance  apart. 

7.  There  is  a  well-defined  bay  in  the  Laurentian  formation  where  the  chief  ore  body 
outcrops,  and  its  shape  there  is  in  the  form  of  a  trough,  although  it  flattens  out  farther 
in  the  direction  of  the  dip.  These  conditions  conform  to  the  theory  of  the  ore  settling 
in  hollows  under  the  molten  sheet. 

In  closing  I  wish  to  express  my  grateful  acknowledgment  and  thanks  for  the  help 
and  laboratory  facilities  given  to  me  by  Dr.  T.  L.  Walker,  and  for  the  kind  assistance 
of  Dr.  A.  P.  Coleman,  with  whom  I  discussed  the  sections  recorded  as  sudburite.  Dr. 
Coleman,  of  course,  first  discovered  the  presence  of  the  older  norite  in  the  Sudbury 
nickel  field,  and  he  describes  it  fully  in  his  report,  1905.  He  has  lately  given  it  the 
name  of  "  sudburite,"  which  name  I  have  made  use  of  in  this  paper. 
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Prefatory    Note    to    Dr.   Coleman's    Paper 

Dr.  Coleman  handed  this  paper  in  for  publication  on  the  eve  of  his  departure 
from  C'anada  for  a  trip  of  six  months'  duration.  It  has  been  published  during  his 
absence  and  he  has  not  had  an  opportunity  to  read  the  proof  sheets. 

While  Dr.  Coleman's  descriptions  of  the  relations  of  the  pre-Cambrian  rocks  agree, 
tor  the  most  part,  with  those  by  Mr.  Cyril  W.  Knight  and  myself  in  Part  2  of  the 
XXII  Report  of  the  Bureau  of  Mines,  pages  122-138,  his  age  classification  of  the  rocks  dif- 
fers in  some  important  respects  from  ours.  We  believe  that  Logan,  in  his  description 
of  the  Lake  Huron  region,  clearly  intended  to  restrict  the  name  Laurentian  to  rocks 
that  are  older  than  those  we  now  call  the  Sudbury  or  Timiskaming  series.  Hence  we 
would  place  in  the  Laurentian  what  Dr.  Coleman  calls  "Granites  Eruptive  through  the 
Keewatin,"  and  which  he  classes  as  pre-Laurentian.  To  those  granites  and  gneisses 
which  Dr.  Coleman  calls  "Laurentian  in  Eruptive  Contact  with  Lower  Rocks"  we  give 
Lawson'e   name   Algoman. 

The  granites  and  gneisses  to  which  Logan  first  applied  the  name  Laurentian  lie 
adjacent  to  the  Ottawa  valley,  a  considerable  distance  east  of  the  north  shore  of  Lake 
Huron.  Our  work  in  southeastern  Ontario  has  shown  that  large  areas  of  these  rocks  are 
older  than  a  series  of  conglomerates  and  other  sediments  that  are  comparable  to  the 
Sudbury,  or  Timiskaming,  series. 

Moreover,  the  Sudbury,  or  Timiskaming,  series  of  Lake  Huron,  Cloche  moun- 
tains and  els.  whore,  as  well  as  the  rocks  to  which  Dr.  Coleman  gives  the  name  Low*  r 
Huronian,  were  called  Huronian  by  Logan  and  Murray.  They  knew  that  some  of  these 
fragmental  rocks  in  the  region  were  intruded  by  masses  of  granite  and  gneiss, 
but  the  great  unconformity  between  the  two  groups  was  not  recognized.  While 
we  believe  that  Dr.  Coleman's  Sudbury  series,  or  what  we  have  called  the  Timis- 
kaming, is  as  much  entitled  to  the  name  Huronian  as  is  the  group  to  which  Dr.  Cole- 
man applies  the  name  Lower  Huronian,  we  prefer,  for  the  present  at  least,  to  drop  the 
nan:.'  Huronian  for  both  groups  and  to  call  the  lower  one  Sudburian  or  Timiskamian, 
and  the  upper  one  Animikean.  I'p  to  the  present  it  has  not  been  proved  that  the  group 
called  Lower  Huronian  or  Ramsay  Lake  series  by  Dr.  Coleman  is  different  in  age  from 
the  so-called  Animikie  of  the  nearby  Sudbury  basin.  The  unconformity  between  the 
Lowor  Huronian  and  the  Upper  Huronian  of  Dr.  Coleman,  while  somewha'  widespread, 
is  comparatively  slight. 

Iderlng  the  greal  thickness  of  sediments  in  the  Sudbury  or  Timiskaming  series, 

i  ms  t<>  us  doubtful  whether  the  period  of  erosion  between  the  Keewatin-Laurentian 
(Granites  Eruptive  through  the  Keewatin  in  Dr.  Coleman's  table)  and  the  Sudbury  or 
Timiskaming  series  was  less  than  that  between  what  Dr.  Coleman  calls  the  Laurentian 
and  his  Lower  Huronian.  Measurements  of  the  Sudbury  or  Timiskaming  series  are 
given  on  page  214  of  Dr.  Coleman's  paper. 

The  following  table  will   make  clearer  the  agreements  and  differences  between  Hie 

lllcatlon  <>f  Dr.  Coleman  and  that  of  Mr.  Knight  and  myself: 
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POST-LAURENTIAN 


PRE-LAURENTIAN 


COLEMAN 

(    Keweenawan. 

Discordance 
Animikie. 

Discordance 
Upper  Huronian. 

Small  Discordance 
Lower  Huronian. 

Qreat  Discordance 
(Laurentian  in  Eruptive  contact 
with  lower  rocks) 

Sudbury  Series. 

Great  Discordance 
(Granites  Eruptive  through  the 
Keewatin.) 


Keewatin,  probably=Grenville 
Series. 


MILLLR  &  KNIGHT 

Krwn  aawan. 

Discordance 


Animikean    i  vrith    small   dis- 
cordant <  I. 

On  at   Discord 

(Algoman,  Eruptive.) 


I  liniskaniian. 

Great  Discordance 

(Laurentian,  Eruptive.) 


Loganian 


Grenville 

.  ntai  'i 
Kepwatin 
( Igneous) 


From  the  Geology  of  Canada,  lSb'3,  it  is  seen  that  Logan  applied  the  name  Huron- 
ian to  all  the  pre-Cambrian  conglomerates  and  associated  fragmental  rocks  of  the  north 
shore  of  Lake  Huron.  He  recognized  that  certain  of  these  sediments  were  intruded  by 
granite  and  gneiss.  But  he  was  mistaken  in  assuming  that  all  of  his  Huronian  rocks 
were  of  one  age.  In  other  words,  he  did  not  recognize  that  certain  conglomerates  and 
other  sediments  rested  on  the  eroded  surface  of  the  granite  which  was  intrusive  into 
conglomerates  and  quartzites. 

The  following  quotations  from  Logan's  classic  volume  will  make  these  statements 
clear: 

"The  intrusive  granite  occupies  a  considerable  area  on  the  coast  of  Lake  Huron, 
south  of  Lake  Pakowagaming  |Pakowkami.|  It  there  breaks  through  and  disturbs  the 
gneiss  of  the  Laurentian  series,  and  forms  a  nucleus  from  which  emanates  a  com- 
plexity of  dykes,  proceeding  to  considerable  distances.  As  dykes  of  a  similar  char- 
acter are  met  with  intersecting  the  rocks  of  the  Huronian  series,  the  nucleus  in  ques- 
tion is  supposed  to  be  of  the  Huronian  age,  as  well  as  the  greenstone  dykes  which  are 
intersected  by  it."   (Geol.  Canada,  1863,  p.  58). 

"On  Lake  Huron,  the  rocks  of  this  |  Huronian  |  series  occupy  the  coast  from  She- 
bahahnahning  [Killarney]  to  the  mouth  of  the  Mississagui  River  and  in  the  valley  of 
the  Spanish  River  they  appear  to  have  a  breadth  northward  from  Lacloche  of  about 
ten  miles.  The  rock  which  there  limits  them  on  the  north  is  probably  a  part  of  the 
Laurentian  gneiss,  though  it  has  been  found  difficult  to  distinguish  the  gneiss  in  that 
part  from  an  intrusive  granite."   (Geol.  Canada,  1863,  p.  61). 

From  these  quotations  it  seems  clear  that  Logan  desired  to  restrict  the  name 
Laurentian  in  the  Lake  Huron  region  to  those  granites  and  gneisses  that  are  older 
than  the  oldest  conglomerates  and  other  sediments,  and  that  those  granites  that  cut 
any  of  the  conglomerates  or  other  sediments  should  be  called  Huronian.  But  since  his 
Huronian  embraced  rocks  separated  by  a  great  unconformity  it  seems  best  to  discontinue 
the  use  of  the  name,  especially  as  the  Animikie,  Ramsay  Lake  conglomerate  (Lower 
Huronian  of  Dr.  Coleman )  and  the  Cobalt  series  are  all  post-Algoman  and  have  not 
been  proved  to  differ  in  age. 

W.  G.  MILLER. 
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THE  PRE=CAMBRIAN  ROCKS  NORTH  OF  LAKE  HURON 
with  Special  Reference  to  the  Sudbury  Series 

By  A.   P.  Coleman 


Introduction 


The  Sudbury  region  has  long  been  known  for  its  nickel  deposits.  These  great  ore 
bodies-  and  the  eruptive  sheet  of  norite-micropegniatite  with  which  they  are  connected 
have  naturally  attracted  much  attention,  and  their  relationships  have  been  carefully 
studied;  but  the  neighboring  sedimentary  rocks  have  usually  been  passed  over  with 
only  a  brief  notice,  though  they  are  really  of  great  interest  and  afford  the  best  clue  to 
the  solution  of  the  puzzling  problems  of  the  Canadian  pre-Cambrian.  The  Sudbury 
sedimentary  rocks  with  their  extension  southwest  to  Lake  Huron  and  west  to  the 
typical  Huronian  region  have  been  traversed  and  briefly  described  by  a  number  of  geol- 
ogists, beginning  with  Murray  in  1849,1  who  canoed  along  the  Wanapitei  and  other 
rivers  which  cross  the  region.  He  included  the  whole  as  either  Huronian  or  Lauren- 
tian.  Dr.  Bell  and  his  assistants  were  the  first  to  prepare  a  map  of  the  Sudbury  dis- 
trict, with  special  reference  to  the  nickel  mines,  but  indicating  also  the  adjoining  sedi- 
mentary rocks.2  Dr.  T.  L.  Walker  a  few  years  later  published  a  rough  map  of  the 
nickel  eruptive  and  its  surrounding  rocks  and  gave  a  brief  description  of  the  sedi- 
mentary beds;3  and  still  later  Dr.  Barlow  referred  to  them  in  his  important  report  on 
the  "Nickel  and  Copper  Deposits  of  the  Sudbury  Mining  District,'"  but  directed  his  at- 
tention chiefly  to  the  eruptives.  Drs.  Bell  and  Barlow  are  inclined  to  consider  most  of 
the  sedimentary  rocks  as  really  of  eruptive  origin,  e.g.  ash  rocks,  deposited  in  the  sea. 

In  1902  the  present  writer  was  directed  by  Mr.  T.  W.  Gibson,  Deputy  Minister  of 
Mines  for  Ontario,  to  begin  field  work  in  the  Sudbury  region,  and  in  190"»  a  map  and 
report  on  "The  Sudbury  Nickel  Field"  was  published  by  the  Bureau  of  Mines.*  In  this 
report  the  writer  followed  the  practice  of  all  former  students  of  the  region  in  calling 
the  sedimentary  rocks  at  Sudbury  Huronian;  though  he  noted  that  they  included  two 
series  separated  by  a  great  unconformity  and  that  the  lower  series  was  upturned  and 
penetrated  by  granites  and  gneisses  always  mapped  as  Laurentian.8 

Logan  placed  the  Huronian  unconformably  upon  the  Laurentian  in  the  section 
given  in  the  Atlas  of  1S6?,,  and,  as  his  description  shows,  considered  it  much  younger 
than  the  Laurentian,T  so  that  there  was  a  serious  difficulty  involved  in  grouping  all 
the  sedimentary  rocks  of  the  Sudbury  region  as  Huronian.  The  pre-Laurentian  gray- 
wackes  and  quartettes  near  Sudbury  were  tilted  and  folded  into  mountains  by  the  rise 
of  the  Laurentian  batholiths,  and  these  mountains  were  carved  down  and  destroyed 
before  the  next  sedimentary  rock,  the  Ramsay  lake  conglomerate,  was  deposited.  This 

1  Geol.  Sur.  Can.,  1847-8,  pp.  :»3-l 24. 

2  Ibid..   1890-91,   F. 

"Quar.  Jour..  Geol.   Soc,  l.'mdon,  Vol.  LIII   (1897),  pp.   43-6. 

4  Geol.  Sur.,   Can.,  Vol.  XIV. 

•Vol.      XIV,   Part  III. 

•  Ibid.,  pp.   86-93  and  127-9. 

7  Geol.  Can.,  p.  50.  "  Thn  rock  frequently  exhibits  the  character  of  a  compact  con- 
glomerate, holding  pebbles  and  boulders,  sometimes  a  foot  in  diameter,  of  the  subjacent 
gneiss,  from  which  they  appear  to  be  principally  derived." 


*  ioia..  pp.  so»a  ana   azv-y. 

'  Geol.    Can.,    p.    R"      "The    rock    frequently    exhibits    the    character    of    a    comprv  • 
glomerate,    hoMinc    pebbles    and    boulders,    sometimes   a    foot    In    diameter,    of   the    subjacent 
gneiss,   from   which   they   appear  to  be  principally  derived." 
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is  perhaps  the  greatest  gap  in  the  geological  history  of  Canada  and  it  is  quite  un- 
justifiable to  include  rocks  below  and  above  it  in  the  same  system.  It  was  evident 
that  Murray  in  his  brief  field  work  in  the  Sudbury  region  had  confused  two  widely 
separated  series  under  the  name  Huronian;  and  that  the  lower,  pre-Laurentian,  part 
should  be  removed  as  a  distinct  series.  Art  first  it  was  thought  that  the  Sudbury  rocks 
might  be  included  in  the  Keewatin,  which  was  known  to  be  older  than  the  Laurentian; 
but  the  great  difference  between  the  two  groups  of  rocks,  one  consisting  mainly  of 
clastic  sediments,  the  other  mainly  of  volcanic  materials,  made  this  unlikely. 

During  the  past  few  years  while  engaged  in  economic  work  in  the  region  the 
problem  of  the  correct  classification  of  the  Sudbury  rocks  has  occupied  my  mind  and 
opportunities  have  been  taken  to  follow  up  the  field  relations  from  Ramsay  lake  west- 
ward to  the  Lower  Huronian  of  the  typical  region.  It  has  been  found  that  basal  con- 
glomerates like  those  of  Ramsay  lake  occur  at  thirteen  points  on  the  way  to  Thessa- 
lon,  where  the  basal  conglomerate  of  the  Lower  Huronian  rests  unconformably  on  the 
Laurentian.  It  can  hardly  be  doubted  that  the  Ramsay  lake  conglomerate  belongs  to 
the  same  horizon  as  the  Lower  Huronian,  which  proves  that  the  sedimentary  rocks  on 
which  these  conglomerates  rest  are  older  than  the  Lower  Huronian. 

It  was  decided,  therefore,  to  separate  the  lower  rocks  as  a  "Sudbury  Series"  from 
the  rocks  hitherto  mapped  as  Huronian  and  to  give  them  a  position  between  the 
Huronian  and  the  Keewatin.  Before  these  results  were  published  the  geologists  of  the 
Bureau  of  Mines  had  been  confronted  with  a  similar  problem  on  Lake  Timiskaming,  in 
the  Porcupine  region,  and  at  other  points,  and  had  separated  a  Timiskaming  series, 
penetrated  by  granites  and  covered  unconformably  by  the  Cobalt  conglomerate,  the  re- 
lations being  the  same  as  those  between  the  Sudbury  series  and  the  Laurentian  and 
Huronian.  Morley  Wilson  also  had  defined  a  Pontiac  series  in  Quebec,  which  seems  to 
occupy  the  same  position. 

Reference  to  older  work  showed  that  sedimentary  rocks,  including  a  thick  con- 
glomerate, and  penetrated  by  granite  and  gneiss  mapped  as  Laurentian,  occur  at  several 
points  in  the  north  and  west  of  Ontario,  for  instance,  at  Michipicoten,  east  of  Lake  Nipi- 
gon,  at  Heron  Bay,  along  Seine  River  and  near  Mine  Centre  in  the  far  west  of  the  pro- 
vince. These  sedimentary  groups  are  younger  than  the  Keewatin,  since  in  many  places 
their  conglomerates  enclose  fragments  of  jasper  and  of  green  schist  derived  from  the  Kee- 
watin, and  they  are  in  all  cases  older  than  the  granitoid  gneiss  generally  called  Lau- 
rentian. In  the  Sudbury-Cobalt-Porcupine  region  these  rocks  are  almost  always  steeply 
tilted  where  they  underlie  the  comparatively  flat  Huronian  or  Cobalt  ba^al  conglom- 
erate. 

If  all  of  the  areas  referred  to  are  of  the  same  age,  as  seems  probable,  sedimentary 
rocks  intermediate  between  the  Keewatin  and  the  Huronian  are  widely  spread  and  are 
of  equal  importance  with  the  other  pre-Cambrian  series. 

The  separation  of  these  older  sediments  removes  many  difficulties  from  the  classifi- 
cation of  the  pre-Cambrian  of  Canada  and  should  be  adopted  generally.  As  the  rocks 
of  this  age  near  Sudbury  have  been  somewhat  long  and  carefully  studied,  occupy  a 
large  space  and  have  an  estimated  thickness  of  more  than  20,000  feet  far  surpassing  the 
known  area  and  thickness  in  any  other  region,  probably  the  whole  series  may  be  named 
the  Sudbury  series  or  the  Sudburian.  The  name  Timiskaming  series,  given  by  Dr.  Mil- 
ler, was  earlier  in  use;7a  but  for  the  reasons  just  given  "iSudbury  series"  or  "Sudbur- 
ian" seems  preferable. 

In  a  paper  prepared  for  the  recent  Geological  Congress  on  "The  Sudbury  Series 
and  its  bearing  on  pre-Cambrian  Classification,"  the  writer  has  arranged  the  various 
groups  of  rocks  found  in  the  region,  including  Sudbury  and  the  typical  Huronian  dis- 
trict as  follows: 


'aEng.  and  Min.  Journ.,  Sept.  30th,  1911,  and  Ontario  Bureau  of  Mines,  Vol.  XIX,  Part  II. 


206 


Bureau  of  Mines 


No.  4 


POST-LAUkliNTIAN 


Keweeuawan    (Mamainse,  Nickel  Eruptive,  etc.) 

Discordance 
Animikie   (Sediments  included  in  the  Nickel  Basin). 

Discordance 
Upper  Huronian. 

small  Discordance 
Lower  Huronian. 


PRE   I.AUWIINTIAN 


Great  Discordance 
(Laurentian,  in  Eruptive  Contact  with  Lower  Rocks). 

Sudbury  Series. 

Great   Discordance 
(Granites  Eruptive  through  the  Keewatin). 
Keewatin,  probably=Grenville  Series. 


The    Sudbury   series,   as    here   placed,   was   formed    between    two   great  periods   of 
mountain  building  followed  by  profound  erosion  and  is  therefore  separated  by  a  great 


Moose  Mountain  Iron  Mine 


lapse  of  time  from  the  Keewatin  below  and  the  Huronian  above.  The  subdivisions  will 
be  taken  up  in  the  order  of  time,  but  the  Sudbury  series,  as  the  most  important  new 
element  in  the  classification,  will  be  described  more  fully  than  the  others. 


The  Keewatin 

atin   rocks  occur  in  small  amounts  at  several  places  in  the  Huronian  region, 
hut  they  have  attracted  little  attention.     In  1891  Alexander  Winchell  found  thai   I 
were  older  rocks  included  in   the  typical  Huronian  and  suggested  that  tiny   be  call  id 
Kteewatiri.*     The  present  writer  observed  bands  of  green  and  gray  schist   enclosed   m 
the  Laurentian  gni  I  th<    basal  conglomerate  mar  Thessalon  in  1S99  and  came 

1(1  the  conclusion  that  "if  these  rocks  were  found  on  the  Lake  of  the  Woods  there 
would  be  no  hesitation  in  assigning  them  to  the  Keewatin."9  As  a  result  of  the  visit 
of  the   International   Committee  in  1904  it  was  recommended  that  the  "green   chloritic 


Bull.   I  \i,,  .    Vol.    II.   pp.   85  124. 

1  '•»!•.    M  •]    Vlll,   Pai  t   II.   p.   163. 
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slate"  of  Logan's  classification  should  be  called  the  Thessalon  series  and  should  be  as- 
signed to  the  Keewatin.1"  There  can  be  little  doubt  that  most  or  all  of  the  areas 
mapped  by  Logan  and  Murray  as-  "green  chlorite  slate"  represent  basic  lavas  older  than 
basal  Huronian  conglomerate  and  also  than  the  Laurentian,  and  that  they  are  probably 
equivalent  to  the  Keewatin  greenstones  and  pillow  lavas  of  the  west.  The  sedimentary 
type  of  Keewatin  is  represented  also,  by  a  very  small  outcrop  of  iron  formation  in 
Aweres  township  eight  miles  north  of  Sault  Ste.  Marie,  taken  up  years  ago  as  an  irou 
location.  Some  test  pits  show  banded  silica  and  magnetite  dipping  50°  to  the  east.  I 
to  the  south  there  is  Laurentian  granite  enclosing  bands  of  green  schist.''  and  200 
paces  to  the  north  one  finds  Huronian  conglomerate  charged  mainly  with  Laurentian 
debris. 


Keewatin  Iron  Formation,  Moose  Mountain 

The  most  important  Keewatin  outcrops  near  the  Huronian  region  are  the  bands  of 
iron  formation  north  of  Batchawana  Bay,  where  many  years  ago  a  good  deal  of  strip- 
ping and  other  development  work  was  done.  About  four  miles  north  of  the  bay  a  band 
of  jaspery  iron  formation  with  some  pockets  of  hematite  rises  as  a  ridge  which  runs 
for  several  miles  east  and  west.  Five  miles  north  of  the  Batchawana  mine  another 
belt  of  iron  formation  runs  east  and  west  on  the  Vulcan  and  Mammoth  properties  in 
Palmer  township.  The  materials  here  are  banded  quartzite  and  magnetite  differing 
totally  in  appearance  from  the  roch  nearer  Batchawana.  The  relations  of  these  Kee- 
watin bands  to  the  Laurentian  and  Huronian  are.  not  well  shown,  since  all  the  lower 
ground  is  drift  covered. 


"'.Ion,-.  Geol.,   Vol.    XIII.    1905,   pp.    101-2. 
11  Bur.   Mines,  Vol.   X.   pp.   1^7  B. 
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The  presence  of  the  vast  number  of  jasper  pebbles  in  the  Huronian  jasper  con- 
glomerate indicates  a  still  hidden  outcrop  of  iron  formation  with  jasper  of  a  brighter 
red  than  that  found  at  Batchawana. 

East  of  the  typical  Huronian  region  no  large  outcrops  of  Keewatin  are  known, 
though  numerous  bands  of  green  schist  in  the  Laurentian  may  be  of  that  age.  Small 
strips  of  banded  quartzite  and  magnetite  south  of  Clear  Lake  near  the  northern  nickel 
range  evidently  belong  to  the  iron  formation;  and  much  more  important  outcrops  of 
the  Keewatin  occur  in  Hutton  township  seven  miles  north  of  the  northern  nickel 
range. 

It  is  very  desirable  that  this  Keewatin  area  should  be  mapped  in  detail  so  as  to 
bring  out  its  general  relations  to  the  Laurentian,  which  cuts  it;  and  to  the  Sudbury 
series  and  also  the  Lower  Huronian  which  are  believed  to  occur  near  by."  Conglomer- 
ate and  quartzite  are  found  at  various  points  in  the  township,  but  their  exact  rela- 
tionships are  not  known.  The  banded  silica  at  Moose  Mountain  is  associated  with 
banded  schist,  and  in  places  is  penetrated  by  gabbro  and  also  by  granite  dikes  coming 
from  neighboring  outcrops  of  Laurentian.  The  banded  iron  ore  contains  36  per  cent, 
of  the  metal,  but  it  is  much  higher  in  grade,  in  the  proximity  of  the  gabbro,  apparently 
a  case  of  secondary  enrichment.13 

The  Grenville  Series 

The  exact  relation  of  the  Grenville  to  the  Keewatin  is  not  shown  in  the  region  here 

ibed  since  the  two  series  are  not  found  together;  but  Miller  and  Knight  in  their 
work  in  eastern  Ontario  place  the  Grenville  just  above  the  Keewatin  with  no  uncon- 
formity between,  the  Keewatin  consisting  of  basic  lavas  and  the  Grenville  including 
sediments  laid  down  upon  the  lava  sheets.14  This  probably  represents  the  true  relation- 
ship, and  the  Grenville  should  therefore  follow  the  Keewatin  as  a  later  sedimentary 
development  in  the  same  great  period  of  time. 

The  Grenville  series  was  first  mentioned  in  the  region  north  of  Lake  Huron  by 
Dr.  Bell  who  referred  to  certain  well  banded  gneisses  as  sedimentary  and  of  upper 
Laurentian  age,  resembling  the  Grenville  series,  though  without  the  crystalline  lime- 
stone usually  characterizing  that  series.  These  gneisses  occur  on  the  southeast  side  of 
the  band  of  Huronian  quartzite  (Sudbury  series)  mapped  in  the  French  River  sheet.'* 
Beyond  this  brief  reference,  containing  no  details  as  to  the  composition  of  the  rocks,  no 
further  mention  has  been  made  of  the  Grenville  series  in  the  region  until  very  recent 
year 8;  though  T.  L.  Walker  described  granite-kyanite  gneiss  near  Wanapitei  station 
in  1897,  suggesting  sedimentary  materials  in  the  Laurentian;10  and  the  same  occurrence 
is  mentioned  by  Barlow.17  The  finding  of  a  small  patch  of  crystalline  limestone  north 
of  Wanup  by  the  present  writer  recalled  attention  to  the  Grenville  rocks  of  the  region, 
which  occupy  a  considerable  area." 

Recent  examination  of  the  so-called  Laurentian  southeast  of  the  Sudbury  region, 
shows  that  the  Grenville  series  is  really  widespread,  though  of  a  character  differing 
considerably  from  the  series  farther  south  and  east.  Crystalline  limestone,  the  most 
notable  rock  in  the  region  hitherto  described,  has  been  found  only  in  one  place,  on  the 
Toronto  branch  of  the  Canadian  Pacific  Railway,  a  mile  and  a  quarter  north  of 
Wanup  station.  The  greater  part  of  the  Grenville  in  this  region  consists  of  schists 
and  gneisses,  containing  kyanite,  sillimanite  and  garnet  as  well  as  the  usual  minerals; 
but  toward  the  southern  end  there  are  considerable  bands  of  quart /it-  . 


bid.,  Vol.  XTT.  pp.  318-321;  also,  Vol.  XIII.  pp.   216-221. 
"Guide  Book  No.  7,  Geol.  Congress,  pp.  35-40. 

"Guide  Book  No.  G,  Int.  Geol.  Congress.   1913,   p.   56,   and   Part   II.   NX II   Report.  Ontario 
Bureau   of  Mines. 

"G.   S.   C.   Vol.   IX.    1898,   pp.  9-11,  I. 

w  rnaugr.  D  London,  Vol.  I. ill.   p.    12 

'..  Vol.  X.  161. 

wThe   Nickel    Industry,    Mines   Branch,    Ottawa.    1913,    p.   6. 
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The  best  section  of  the  Grenville  is  to  be  found  on  the  Toronto  branch  of  the 
Canadian  Pacific  Railway  going  south  from  Romford.  The  quartzites  of  the  Sudbury 
series  are  cut  off  by  coarse  granite  and  gneis9  two  miles  south  of  the  Junction  with 
the  main  line  of  the  Canadian  Pacific;  beyond  which  for  about  a  mile  only  Lauren- 
tian  eruptives  have  been  observed.  Then,  at  a  quarter  of  a  mile  north  of  mile  118, 
biotite-garnet  schist,  with  much  kyanite,  is  found  as  a  dark  gray  fresh  looking  rock, 
evidently  a  sedimentary  member  of  the  Grenville  series  and  not  of  eruptive  origin. 
With  some  interruptions  of  red  Laurentian  granite  and  gneiss,  similar  schists  con- 
tinue south  to  the  crystalline  limestone,  which  occurs  a  quarter  of  a  mile  south  of 
Mile  115. 

The  limestone  is  interbedded  with  amphibolite  and  some  gneiss,  the  whole  having  a 
width  of  S5  feet,  of  which  not  more  than  25  feet  are  pure  limestone.  It  has  a  strike  of 
30°  to  50°  and  a  dip  of  44°  to  the  southeast.  It  can  be  followed  as  low  ridges  to  the 
southwest  and  northeast  for  about  500  feet.  No  attempt  has  been  i^ade  to  look  for  the 
limestone  in  other  parts  of  the  region. 

The  crystalline  limestone  is  pale  greenish  gray  to  neutral  gray  in  color  and  of 
medium  grain.  With  a  lens  many  dark  green  rounded  particles  can  be  seen  embedded 
in  the  calcite,  and  thin  sections  disclose  green  augite,  a  little  oligoclase,  small  amounts 
of  some  untwinned  colorless  silicate,  perhaps  scapolite,  a  little  quartz  and  small  grains 
of  brown  titanite.  A  partial  analysis  made  by  Mr.  W.  K.  McNeill,  Provincial  Assayer, 
shows  the  following  composition: 

Calcium   carbonate    74.22  per  cent. 

Magnesium    carbonate    trace. 

alumina  and  ferric  oxide    1.30  per  cent. 

Insoluble 24.20  per  cent. 

The  limestone  is  too  impure  to  be  of  much  value.  It  differs  entirely  from  the 
small  bands  of  limestone  found  in  later  formations  in  the  region,  which  are  not  crystal- 
line, and  is  closely  like  the  typical  Grenville  limestones  of  southeastern  Ontario  and 
Quebec. 

The   Kyanite  Schists 

The  prevalent  rock  of  the  Grenville  southeast  of  Sudbury  is  schistose  or  gneissoid, 
but  differs  greatly  from  the  reddish  Laurentian  gneiss  often  interbanded  with  it.  It 
is  generally  coarse  in  texture  and  gray  or  greenish  gray  and  consists  mainly  of  biotite, 
muscovite,  or  sometimes  hornblende,  quartz  and  plagioclase,  with  many  crystals  of  pale 
blue  kyanite  and  often  also  of  garnet.  Prof.  Walker  first  called  my  attention  to  the 
presence  of  kyanite  in  these  rocks,  suggesting  that  the  original  material  was  clayey 
sandstone. 

A  specimen  obtained  a  little  south  of  the  crystalline  limestone  has  been  analyzed 
by  Mr.  McNeill  with  the  following  results: 

Silica    57.30  per  cent. 

Alumina 26.03  per  cent. 

Ferrous  oxide   5.24  per  cent. 

Ferric   oxide    1.39  per  cent. 

Lime     3.35  per  cent. 

Magnesia    2.03  per  cent. 

Potash    3.21   per  cent. 

Soda    1.07  per  cent. 

Phosphorus   pentoxide    0.14  per  cent. 

Water    0.38  per  cent. 

Total    100.14  per  cent. 
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It  will  be  seen  that  in  composition  this  rock  resembles  a  syenite  which  has  been 
weathered  and  leached.     Syenites  usually  contain  from  5  to  12  per  cent,  of  potash  and 
soda    and  less  than  20  per  cent,   of  alumina;    while   the  kyanite  gneiss  contains  only 
per   cent,   of  the   alkalies  and   26.03   per   cent,   of   alumina.      It   is   evidently   a   re- 
alized sedimentary  rock,  but  differs  from  the  Grenville  gneisses  described  by  Dr. 
Ydams   from   Quebec  and   eastern   Ontario  in   some   important   respects,   containing  less 
silica  and  more  alumina  than  any  shown  in  his  analyses,  and  having  kyanite  instead 
of  the  sillimanite  which  he  reports.19     The  reason  why  the   silicate  of  alumina  takes 
the    form   of   kyanite    instead    of   sillimanite   is   probably    to   be    found    in    the    relative 
specific  gravities  of  the  two  minerals,  which  are  3.64  for  kyanite  and  3.23  for  silliman- 
It  may   be   supposed    that   the   Grenville    sediments    of   the    Sudbury    region   were 
metamorphosed    under    higher    pressure    than    those    of    eastern    Ontario    and    therefore 
the  silicate  of  alumina  took  on  the  denser  form  which   is  kyanite. 

The  kyanite  gneisses  begin  three  and  a  half  miles  north  of  the  crystalline  lime- 
stone and  extend  for  half  a  mile  south  of  it,  but  are  lost  before  one  reaches  Wanup, 
balfway  between  miles  114  and  115,  where  diorite  penetrated  by  coarse  red  pegmatite 
rises  from  the  drift  along  Wanapitei  river. 

The  Toronto  branch  of  the  Canadian  Northern  Railway,  hitherto  east  of  the  C.P.R. 
branch,  here  crosses  it  and  runs  south  to  the  station  Quartz.  Near  the  quartz  mine, 
which  furnishes  flux  for  the  Canadian  Copper  Co.'s  smelter  at  Copper  Cliff,  Grenville 
rocks  of  another  type  show  themselves — fine  grained,  pale  brownish  or  gray  gnei 
finely  banded  and  quite  different  from  the  pink  Laurentian  gneisses  and  pegmatite 
dikes  Dear  by.  They  are  very  quartzose  and  contain  a  little  microcline  or  orthoclase  and 
also  some  plagioclase,  with  biotite  and  muscovite. 

The  quartzite  mined  is  very  coarse  grained  and  glassy,  mostly  white,  but  some- 
greenish  and  sometimes  stained  red  with  iron  oxide.  In  thin  sections  it  is 
found  to  consist  mainly  of  quartz  in  large,  clear,  interlocking  portions  pierced  by  many 
nerd],  s  or  brushes  of  sillimanite.  There  are  also  very  small  amounts  of  muscovite  and 
of  microoline.  Sections  of  this  quartzite  are  entirely  different  in  character  from  sec- 
tions of  the  Wanapitei  quartzite  (Sudbury  series)  a  few  miles  to  the  north,  the  ma- 
berials  baving  been  much  more  completely  recrystallized.50 

Gneisses  of  the  Grenville  character  continue  south  from  Quartz  (mile  246.5  on  Can. 
Northern  Ontario  Ry.),  almost  to  the  flag  station  "Waterfall  (mile  241.9),  where  they 
give  way  to  coarse  pink  quartzite  like  that  at  the  quartz  mine,  with  a  breadth  as 
crossed  by  the  railway  of  370  feet.  The  strike  is  here  north  and  south  and  the  dip 
60°  to  the  east.  The  whole  of  this  Grenville  area  is  intersected  with  dikes  of  very 
coarse  while  pegmatite.     Beyond  this  only  Laurentian-looking  rocks  are  seen. 

The  north  and  south  section  just  described  has  a  length  of  9V2  miles,  the  northern 
pari  on  the  Toronto  branch  of  the  Canadian  Pacific,  the  southern  part  on  the  Canadian 
Northern  Ontario,  after  the  crossing  of  the  two  railways. 

A  parallel  section  a  mile  or  less  to  the  east  is  supplied  by  the  C.N.O.R.  to  the 
north  of  the  crossing  and  the  C.P.R.  to  the  south,  but  the  northern  part  has  proved 
less  lnteri  nee  no  limestone  has  been  found  and  the  Grenville  schists  seem  less 

abundant.  On  the  C.P.R.  south  of  the  railway  crossing  the  diorite  ends  a  quarter  of 
a  mile  beyond  mile  113,  and  is  followed  by  Grenville  gneiss,  which  continues  to  mile 
112.  Just  beyond  this  coarse  quartzite,  like  that  at  the  mine,  occurs  interbanded  with 
gray  schist,  with  a  strike  of  20°  and  a  dip  of  45°  east.  The  width  along  the  railway, 
which  euts  the  ridge  diagonally,  is  300  feet.  Garnetiferous  gneiss  of  the  Grenville 
type  continues  almost  to  mile  111,  where  the  railway  touches  a  narrow  lake.  One 
hundred  paces  north  of  mile  111  and  200  paces  west  of  the  railway  coarse  quartzite 
is  once  more  found,  with  a  breadth  of  about  50  feet.  There  are  several  pegmatite  dikes 
of  white  feldspar  with  coarse  graphic  structure,  the  whole  flecked  with  black  mica. 

"Am.  Jour.  Sc,   Vol.   Li,       96,  pp.  67.  etc.;    Geol.  Sur.  Can.,  VoL   VIII,  1895,  pp.   (9  J.,  etc.: 
also  Memoir  Xo.  6  1910,  pp.  173,  etc. 
="  Th.'   Nickel    industry   pp   103-4. 
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South  of  the  little  lake  only  the  red-banded  Laurentian  gneiss  with  some  interrup- 
tions of  greenstone  or  diorite  was  found.  It  should  be  mentioned  that  the  Grenville 
rocks  are  not  continuous  in  the  sections  just  given,  but  are  penetrated  by  red  granite 
and  sometimes  interbanded  with  Laurentian  gneiss. 

Kyanite-garnet  gneiss  occurs  at  Wanapitei,  on  the  main  line  of  the  C.P.R..  five 
miles  northeast  of  the  most  northern  outcrop  of  Grenville  on  the  Toronto  branch,  but 
whether  the  Grenville  gneisses  extend  farther  in  that  direction  is  not  known.  Dr. 
Bell's  somewhat  indefinite  reference  to  Grenville  rocks  in  his  report  on  the  French 
River  sheet  gives  the  band  a  probable  length  from  northeast  to  southwest  of  30  miles. 
The  diagonal  section  of  9%  miles  examined  by  myself  probably  implies  a  width  of 
5  or  6  miles  from  northwest  to  southeast.  It  may  be  inferred  that  there  is  an  area 
of  100  or  200  square  miles  of  Grenville  rocks,  cut  by  much  eruptive  granite  and  peg- 
matite, in  the  region  southeast  of  Sudbury.  It  would  be  rash  to  give  an  estimate  of 
the  thickness  until  much  more  detailed  work  has  been  done  in  the  mapping  of  this 
ancient  and  tangled  series  of  rocks. 


Pzm  for  Lower  Power  Plant,  Wanap-'tei  ki\cr 


The  Sudbury  Series 


The  sedimentary  rocks  near  the  town  of  Sudbury,  underlying  in  places  the  Ramsay 
Lake  conglomerate,  were  the  first  to  suggest  that  a  group  older  than  the  Huronian  and 
younger  than  the  Keewatin  or  Grenville  existed  in  the  region,  and  as  these  rocks  have 
been  rather  carefully  studied  and  are  extensively  developed  they  may  be  described 
first.  Three  petrological  divisions  are  naturally  made  in  these  rocks,  the  Copper  Cliff 
arkose  being  probably  at  the  base,  followed  by  the  McKim  greywacke  and  the  Wana- 
pitei quartzite.  No  basal  conglomerate  has  been  found  below  the  Copper  Cliff  arkose, 
perhaps  because  later  eruptives  have  disturbed  the  relations,  and  it  should  be  added 
that  Dr.  Barlow  believes  the  arkose  to  be  younger  than  the  greywacke'  and  to  be 
enclosed  by  it  in  the  axis  of  a  syncline,21  but  the  arrangement  just  given  is  more  prob- 
ably correct. 

In  the  western  part  of  the  region  there  are  considerable  areas  of  slate,  and  some- 
times also  comparatively  thick  beds  of  conglomerate,  while  at  a  few  points  thin  sheets 
of  limestone  may  form  part  of  the  Sudbury  series;  but  these  will  be  referred  to  later, 
and  at  present  only  the  rocks  occurring  near  Sudbury  itself  will  be  considered. 


Sur.   Can.,   Vol,   XIV,   1801,   Pari    ll.  p.  66. 
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The  Copper  Cliff  Arkose 

Near  the  famous  Copper  Cliff  mine  a  range  of  reddish  hills  runs  from  southwest 
to  northeast,  with  a  length  of  about  nine  miles  and  a  greatest  breadth  of  half  a  mile. 
They  consist  of  fairly  fresh  looking  material  suggesting  granite,  and  in  early  reports  they 
were  variously  called  granite,  syenite  or  felsite.  As  distinct  stratification  is  rarely 
seen  this  assumption  was  not  unnatural.  In  fact,  the  rock  is  usually  so  massive  that 
it  is  hard  to  determine  its  attitude  and  thickness,  though  it  is  probably  steeply  tilted 
like  the  well  stratified  greywacke  which  follows  it  to  the  southwest.  If  we  assume  a 
dip  of  45°,  which  is  almost  certainly  below  the  reality,  its  thickness  will  be  about 
2,000  feet.  The  band  of  arkose  thins  and  is  interrupted  for  a  short  distance  just 
northeast  of  Copper  Cliff,  and  along  its  northwestern  edge  certain  greenstones  appear 
to  have  encroached  on  its  boundaries. 

As  a  result  of  the  coming  in  of  these  eruptives  and  of  some  granites  nearby,  the 
arkose  has  been  a  good  deal  recrystallized  and  in  places  long  blades  of  green  horn- 
blende have  been  developed.  In  other  places  it  has  been  brecciated,  perhaps  when  the 
nickel-bearing  eruptive  spread  out  over  it. 


Greywacktf.  Sudburv  Series 

In  thin  sections  one  finds  that  the  rccrystallization  has  not  gone  so  far  as  to 
destroy  the  fragmental  character  of  the  original  grains  of  quartz  and  feldspar  of  which 
the  rock  was  formed.  The  grains  are  not  generally  well  rounded  so  that  they  cannot 
have  been  transported  far  by  wind  or  water.  There  is  scarcely  any  decay  of  the 
feldspars,  and  their  fresh  look  suggests  that  the  original  granite  weathered  nearby 
under  either  desert  or  cold  climate  conditions.  The  old  granite  from  which  the  mate- 
rials came  has  not  yet  been  found;  but  the  arkose  is  cut  in  a  few  places  by  dikes  of 
later  granite,  as,  for  example,  on  the  hill  beside  the  Copper  Cliff  mine. 


The  McKim  QreywacW 
The  McKim  greywacke,  named  for  the  township  of  which  Sudbury  is  the  centre, 
Ilea  to  the  southeast  of  the  arkose  just  described,  but  good  contacts  of  the  two  rocks 
are  hard  to  find,  partly  owing  to  the  crushing  and  faulting  caused  by  the  nickel  erup- 
tive, so  thai  their  relations  arc  not  entirely  certain.  The  greywacke"  has  been  much 
lees  rearranged  than  the  arkose  and  presents  on  weathered  surfaces  beautiful  sedi- 
mentary structures,  fine  stratification  with  small  scale  cross  bedding  and  ripple  marks. 
Its  bedding  is  so  evident  thai  dip  and  strike  are  easily  determined.  The  strike  varies 
in  Sudbury  itself  from  X.  40°  E.  to  east  and  west,  and  the  dip  is  either  vertical  or  75' 
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to  80°  to  the  southeast.  On  the  hills  within  the  town  limits  a  width  of  a  mile  may 
be  measured  and  if,  as  is  probable,  the  formation  continues  beneath  the  drift  toward 
the  southeast  to  certain  hills  of  greywacke"  near  the  railway  station,  its  full  width  is 
7,500  feet  and  the  thickness  is  not  less  than  7,000  feet.  The  greywacke  extends  from 
near  the  southeastern  corner  of  the  nickel  eruptive  to  Naughton,  a  distance  of  24  miles 
in  a  direction  about  W.S.W. 

The  petrographic  character  of  greywacke  is  somewhat  vague;  and  the  long  belt 
of  rock  just  outlined  varies  a  good  deal  in  composition,  but  always  has  some  gritty 
particles  of  quartz  and  feldspar  in  a  grey  ground  mass  of  finer  material.  Usually  the 
rock  is  banded  with  finer  and  coarser  layers,  the  bands  varying  from  half  an  inch  to 
two  or  three  inches  in  thickness,  probably  an  indication  of  seasonal  changes.  The 
finer-grained  parts  are  slaty  and  usually  contain  pseudomorphs  after  staurolite,  some- 
times small  like  "  rice  grains,"  but  occasionally  reaching  5  or  6  inches  in  length,  with 
a  breadth  of  one  inch.  The  pseudomorphs  now  consist  of  fine-grained  quartz  and  seri- 
cite.  In  thin  sections  one  finds  in  the  matrix  a  good  deal  of  chlorite  and  sericite  beside 
obscure  opaque  material. 


Sudhur>   Ouart/itc.  with  (iranite  to  left 

Near  Stobie  there  are  interesting  phases  of  the  greywacke'  passing  into  coarse 
conglomerate  in  a  narrow,  discontinuous  band  not  far  from  the  base  of  the  formation. 
The  pebbles  include  granite,  quartzite,  greenstone  and  green  schist. 

Where  the  greywack6  lies  beside  later  eruptives,  as  near  Frood  and  Stobie,  it  is 
often  considerably  metamorphosed,  even  passing  into  schist  or  fine-grained  gneiss. 
Toward  the  southwest,  as  near  Victoria  Mine  and  Worthington,  the  greywacke"  proper 
merges  into  slate  and  also  into  quartzite.  One  band  of  the  quartzite  at  Victoria  mine 
contains  SS  per  cent,  of  silica  and  was  mined  for  use  as  flux  in  the  old  Mond  smelter. 

The  greywacke"  lias  phases  which  connect  up  with  arkose,  slate  and  quartzite,  and 
more  or  less  greywacke  is  found  to  the  southwest  of  the  long  band  just  described. 


The  w  Boapftei  Quartzite 

To  the  southeast  of  the  band  of  greywacke*  there  is  a  still  wider  band  of  quartzite, 
extending  as  far  as  the  Laurent ian.  lis  contact  with  the  McKim  greywacke"  is  com- 
monly hidden  but  may  be  seen  on  an  island  near  the  v.  ad  of  Ramsay  lake,  and 
there                  i!   binds  of  greywacke"  or  of  slaty   material   in  places   interstratified  with 
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it.     The  quartzite  has  distinct  bedding  in  rather  thick  layers  and  sometimes  also  cross 
bedding;  and  on  weathered  surfaces  it  looks  like  a  pale  grey  sandstone. 

In  general  the  quartzite  shows  a  strike  of  northeast  and  southwest,  following  the 
usual  trend  of  the  region,  and  has  a  dip  averaging  45°  to  the  southeast.  Near  the 
middle  of  Ramsay  lake  there  is  a  suggestion  of  a  small  anticline,  but  elsewhere,  e.g., 
along  the  main  line  and  Toronto  branch  of  the  Canadian  Pacific  railway,  it  appears 
to  have  a  monoclinal  arrangement,  sometimes  locally  disturbed  by  outcrops  of  later 
greenstone.  As  the  width  varies  from  4  to  6  miles,  the  thickness  can  hardly  be  less 
than  15,000  feet,  and  may  reach  more  than  20,000. 

In  undisturbed  places  thin  sections  of  the  quartzite  show  fairly  well  rounded 
grains,  mostly  of  quartz  but  with  a  few  bits  of  microcline  or  plagioclase.  Usually  the 
matrix  consists  of  secondary  quartz  and  sericite.  The  quartz  often  has  undulatory 
extinction,  showing  strain,  and  there  are  examples  where  the  grains  have  been  crushed, 
causing  a  "  mortar  structure." 

As  one  approaches  the  contact  of  the  Laurentian  there  is  more  evidence  of  change, 
and  close  to  the  granite  the  materials  are  recrystallized  into  a  schistose  rock,  which 
in  thin  sections  is  sometimes  found  to  consist  almost  entirely  of  quartz  arranged  in 
thin  elongated  lamella?.  Where  the  quartzite  is  impure,  resembling  greywacke  in  com- 
position, the  metamorphosed  rock  is  a  gneiss  with  much  quartz,  feldspars  of  more  than 
one  kind,  and  sericite  or  mica. 

The  contact  of  the  Laurentian  is  distinctly  eruptive,  often  resulting  in  the  lit  par 
lit  type  of  structure,  where  thin  sheets  of  granite  separate  bed  from  bed,  the  whole 
being  more  or  less  completely  transformed  into  gneiss. 

The  belt  of  quartzite  just  described  has  not  yet  been  completely  mapped.  Toward 
the  northeast  it  is  found  near  Wanapitei  river  south  of  the  lake,  and  it  extends  south- 
west at  least  to  the  Long  Lake  mine,  a  distance  of  more  than  30  miles.  It  is  probable 
that  the  massive  quartzites  of  the  Cloche  mountains  on  the  north  shore  of  Lake  Huron 
are  an  extension  of  the  Wanapitei  quartzite,  more  than  doubling  the  length  just  given. 
Along  the  whole  southeastern  edge  one  finds  granite  or  gneiss  in  eruptive  contact  with 
the  quartzite. 

Where  most  fully  developed  the  members  of  the  Sudbury  series  appear  to  have  the 
following  thicknesses: 

Wanapitei  quartzite 20,000  feet 

McKim    greywacke 7,000  feet 

Copper  Cliff  arkose    2,000  feet 


29,000  feet 
The  thicknesses  given  must  be  considered  approximations  rather  than  the  results 
of  carefully   determined   sections.   The   maps   of   the   Sudbury   nickel    region   published 
by  the  Bureau  of  Mines  of  Ontario  and  the  Mines  Branch  at  Ottawa  show  the  distri- 
bution of  the  sediments  of  the  Sudbury  series  in  th  •  vicinity  of  the  nickel  range. 

liruptives  of  the  Sudbury  Series 

Later  than  the  sedimentary  rocks  just  described  certain  bands  of  eruptive  rocks 
came  up  as  precursors  of  the  great  nickel-bearing  eruptive  sheet  supposed  to  be  of 
Keeweenawan  age.  These  eruptives  are  apparently  much  older  than  the  Ramsay  Lake 
conglomerate  and  the  Laurentian,  and  so  may  be  included  with  the  Sudbury  series. 
Here  and  there  among  the  quartzites  there  are  a  number  of  areas  of  greenstone  or 
hornblende  porphyrite,  probably  once  belonging  to  the  gabbro  family,  but,  so  far  as 
studied,  too  much  weathered  to  determine  their  orginal  composition  with  certainty. 
These  will  not  be  described  further. 

A  hand  of  grey  green  gabbro,  less  completely  transformed,  runs  southwest  from 
the  hills  east  of  Sudbury  to  Kelley  lake,  a  distance  of  nine  miles,  with  a  breadth  vary- 
ing from  a  mile  to  less  than  a  quarter  of  a  mile.  The  band  had  a  laccolithic  character 
and  heaves  up  the  greywacke'  on  each  side.     The  freshest  portions  of  this  gabbro  are 
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found  under  the  microscope  to  consist  of  labradorite,  enstatite  and  diallage,  and  occa- 
sionally the  rock  contains  some  pyrrhotite,  suggesting  a  relation  to  the  nickel-bearing 
norite.  Curious  masses  of  white  quartz,  surrounded  by  a  hornblende  albite  rock,  are 
supposed  to  be  fragments  of  quartzite  partly  digested  by  the  laccolith.  One  of  these 
quartz  masses  was  large  enough  to  be  mined  for  furnace  linings  at  the  Copper  Cliff 
smelter.- 

Sudburite 

The  most  interesting  of  the  Sudburian  eruptives  forms  an  irregular  and  often 
interrupted  band  along  the  southeast  side  of  the  nickel  range,  beginning  at  Blezard 
mine  toward  the  northeast  and  extending  to  Gertrude  mine  on  the  southwest,  with  a 
length  of  13  miles.  Rock  of  the  same  kind  is  known  to  occur  at  one  or  two  points 
on  the  northern  range,  and  has  recently  been  found  by  Mr.  C.  Brackenbury  at  the  most 
southern  of  the  Levack  ore  deposits.  While  not  nickel-bearing  itself,  it  seems  to  have 
been  an  early  differentiation  from  the  norite  magma  which  finally  spread  out  along 
the  same  plane  and   which  contains  the  ore  bodies. 


Greenstone  near  Murra\    Mine,  Sudbur\ 

Where  best  preserved  the  rock  is  a  fine-grained  grey  lava,  with  amygdaloid*  ami 
pillow  structure,  but  in  many  places  it  has  been  weathered  to  greenstone  or  squeezed 
Into  green  schist.  Thin  sections  of  the  freshest  examples  consist  of  bytownite,  hypers- 
thene  and  augite,  with  a  considerable  amount  of  magnetite.  The  rock  contains  less 
than  47  per  cent,  of  silica  and  is  distinctly  more  basic  than  the  nickel-bearing  norite, 
which  contains  on  the  average  52.77  per  cent.11  In  former  reports  by  the  present 
writer  it  has  been  called  "older  norite."  since  its  mineral  composition  is  that  of  a 
very  basic  norite;  but  it  is  suggested  by  Dr.  Miller  that  as  an  effusive  or  volcanic  it 
should  probably  have  a  separate  name.  It  may  be  called  sudburite,  for  the  region 
in  which  it  was  found,  and  it  may  be  considered  as  having  the  same  relation  to  norite 
as  that  of  basalt  to  gabbro  or  rhyolite  to  granite.  It  differs  from  basalt  in  having  no 
glass  or  olivine,  and  in  the  equidimensional  character  of  its  component  minerals. 
The  feldspars  are  very  basic,  bytownite  as  shown  by  their  optical  properties,  and  have 
usually  very  few  twin  planes,  often  only  two,  and  they  are  never  platy  nor  lath  shaped 
as  in  the  basalts  and  diabases.  The  very  large  amount  of  magnetite,  15  or  20  per  cent., 
is  a  characteristic  feature  also,  though  this  is  sometimes  found  in  basalts. 


"Bur.  Mines,  Vol.  XIV,  Pari   m.  pp.   121-3. 

a  The   Nickel   Industry.    Dept    of    Mines,   Ottawa.    1913,    p.    106. 
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The  other  dark  minerals  are  mainly  pyroxenes,  more  than  half  hypersthene 
(rhombic),  the  rest  ordinary  augite,  the  two  together  making  up  fifty  per  cent. 
of  the  rock.  Some  difficulty  is  met  in  distinguishing  the  two  pyroxenes,  since  there 
seem  to  be  intermediate  varieties  with  small  angles  of  extinction,  as  if  hypersthene 
was  to  be  considered  merely  augite  with  zero  extinction  angle.  These  intermediate 
forms  are  pleochroic.  A  shred  or  two  of  brown  mica  may  sometimes  be  seen,  suggest- 
ing a  relation  to  the  nickel-bearing  norite,  which  generally  contains  biotite;  but  no 
quartz  has  been  found  in  sudburite. 

There  are  also  porphyritic  varieties  of  sudburite  with  large  crystals  of  hypers- 
thene, augite  or  hornblende  of  a  poikilitic  kind  enclosed  in  the  fine-grained  mass.  It 
is  uncertain  whether  the  hornblende  is  original  or  not  in  these  porphyrites,  but  in 
many  cases  the  sudburite  may  be  found  passing  into  amphibolite  by  weathering. 

The  rock  found  by  Mr.  Brackenbury,  a  paper  by  whom  is  published  in  this  volume, 
on  the  northern  nickel  range  is  closely  like  the  typical  sudburite  of  the  southern  range, 
except  that  monoelinic  pyroxene  is  present  in  larger  amounts  than  the  rhombic  variety. 


Pillow  Lava,  Sudburite,  Elsie  Mine,  Sudbury 

Two  analyses  of  sudburite  have  been  made,  with  results  as  follows: 

I  II 

Silica 46.69  46.86 

Alumina 14.23  16.94 

Ferrous    oxide    12.82  15.49 

Ferric   oxide    2.00  4.18 

Lime 13.32  9.65 

Magnesia 8.15  2.94 

Phosphorus  pentoxide    0.19  0.28 

Titanium    oxide    1.28  1.54 

Potash 0.23 

Soda 0.98  1.51 

Manganese    oxide    0.11 

Sulphur 0.12  0.09 

Water 0.08  0.47 

99.97  100.18 

Specific    gravity     3.24 
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Specimen  No.  I  is  from  a  hill  south  of  Murray  mine,  the  analysis  having  been 
made  by  Mr.  J.  A.  Horton  in  the  Applied  Science  Department,  University  of  Toronto; 
and  Specimen  No.  II  is  from  south  of  Blezard  mine,  about  four  miles  to  the  northeast, 
the  analysis  by  Mr.  W.  K.  McNeill,  Provincial  Assayer,  Toronto.  In  silica  contents  the 
two  analyses  are  closely  alike,  but  there  are  somewhat  marked  ditterences  in  the  alka- 
line earths  and  alkalies,  the  rock  from  Murray  mine  having  more  lime  and  magnesia 
and  less  soda  than  that  from  Blezard  mine.  It  is  probable  that  the  feldspar  in  the 
latter  case  approaches  labradorite  a  little  more  closely  than  in  No.  I. 

Thin  sections  of  the  rock  from  Murray  mine  are  a  little  fresher  and  are  probably 
more  typical  than  those  from  Blezard  mine. 

The  Lon«r  Lake  Region 

The  Wanapitei  quartzite  extends  southwest  from  the  region  just  described  to  Long 
lake,  and  is  crossed  by  the  road  from  Sudbury  to  the  eastern  end  of  the  lake.  Going 
south  from  the  brickyard  between  Sudbury  and  Copper  Cliff  one  crosses  greywacke  of 


Lonj;  Lake  Shaft  House 


the  type  previously  described,  a  narrow  band  of  conglomerate,  no  doubt  basal  Huronian 
like  that  of  Ramsay  lake,  and  then  quartzite  with  a  few  bosses  of  greenstone  to  the 
end  of  the  lake.  The  direction  of  strike  is  about  northeast  and  southwest  and  the  dips 
recorded  are  high. 

Long  lake  is  a  narrow  body  of  water  nine  miles  in  length  running  northeast  and 
southwest  parallel  to  the  prevalent  strike  of  the  rocks.  Its  southeast  shore  and  most 
of  the  islands  in  the  lake  are  of  quartzite,  but  there  is  more  variety  in  the  rocks  on  the 
northwest  shore.  Greenstone  appears  near  the  head  of  the  lake  and  continues  for  three 
fourths  of  a  mile,  after  which  quartzite  reappears  for  half  a  mile,  followed  once  more 
by  greenstone.  The  top  of  a  hill,  whose  base  is  of  the  greenstone,  is  formed  of  grey- 
wacke conglomerate  like  that  of  Ramsay  lake.  Beyond  this  most  of  the  northwest  shore 
to  the  outlet  of  Long  lake  is  of  quartzite,  though  slate  forms  a  low  point  about  one-third 
of  the  way  down,  passing  into  arkose.  The  slate  seems  to  underlie  the  quartzite,  and 
does  not  correspond  to  the  other  rocks  in  strike,  but  is  nearly  at  right  angles  to  the 
usual  direction  (strike  140°,  dip  40°  to  the  W.i.  Some  greenstone  appears  on  the  north- 
west shore  before  the  narrows  leading  to  the  lake  expansion  near  Long  Lake  mine,  but 
the  rest  of  the  shore  is  mainly  quartzite. 
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In  general  the  rocks  are  much  the  same  on  Long  lake  as  in  the  Sudbury  section  and 
evidently  belong  to  the  same  series,  with  the  exception  of  the  greywacke  conglomerate, 
which  is  probably  Huronian. 

Lontr  Lake  Gold  Mine 

A  wagon  road  leads  south  from  Naughton  on  the  Sault  railway,  eleven  miles  west  of 
Sudbury,  to  the  Long  Lake  mine,  a  distance  of  about  nine  miles,  rounding  the  southwest 
end  of  the  lake  and  going  a  mile  or  two  south  of  it.  The  rocks  traversed  as  far  as  Long 
lake  are  quartzite,  penetrated  in  places  by  greenstone,  like  those  nearer  Sudbury,  and 
require  no  description.  On  the  south  side  of  the  expanded  end  of  the  lake  some  slate 
shows  itself  and  the  rocks  are  much  crushed  and  disturbed.  On  the  road  south  of  the 
lake  the  quartzite  is  still  more  disturbed,  and  is  cut  by  dikes  of  coarse-grained  and  also 
of  fine-grained  diorite.  Presently  one  observes  that  large  blocks  of  the  quartzite  are 
enclosed  in  the  diorite  and  are  somewhat  metamorphosed  and  penetrated  by  many  small 
quartz  veins.     The  mine  itself  is  on  such  a  mass  of  quartzite,  a  large  irregular  block 


Lome  Lake   Mill 

enclosed  in  the  diorite,  part  of  it  still  showing  bedding  and  cross  bedding.  In  thin 
sections  of  the  ore  one  finds  the  quartz  crushed  and  rolled  out  and  accompanied  by 
some  plagioclase,  the  whole  evidently  a  good  deal  recrystallised,  since  no  original  grains 
can  be  seen. 

The  diorite  is  rather  dark  greenish-grey  and  consists  mainly  of  plagioclase  and 
hornblende,  with  some  biotite,  epidote  and  apatite.  It  is  much  fresher  than  the  green- 
stone, rising  as  bosses  through  the  quartzite  elsewhere.  The  diorite  near  the  mine 
varies  considerably  in  character  and  has  phases  of  a  reddish  color  suggesting  syenite. 

Other  masses  and  hills  of  quartzite,  enclosed  with  diorite  and  syenitic-looking  rock, 
occur  for  a  mile  to  the  south,  where  the  eruptive  has  the  appearance  of  Laurentian 
granitoid  gneiss.  Going  east  along  the  pole  line  which  brings  power  from  Wanapitei 
river  well  stratified  and  cross-bedded  quartzite  is  seen  for  some  distance,  having  the 
usual  strike  of  50°  with  a  vertical  dip,  but  at  a  mile  and  a  half  the  strike  has  changed 
to  120°  with  a  dip  of  60°  to  the  northeast,  and  a  little  beyond  the  strike  is  150°  with 
vertical  dip  showing  the  disturbance  caused  by  the  eruption  of  the  Laurentian.  Dikes 
of  granite  appear,  and  the  quartzite  is  strongly  metamorphosed,  while  a  patch  of  grey- 
wacke is  greatly  squeezed  and  crumpled.     At  Wavy  lake,  about  three  miles  east  of  the 
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mine,  only  small  patches  of  greatly  attacked  quartzite  remain  and  the  coarse  red  granite 
and  gneiss  are  characteristically  Lurentian  in  look.     The  contact  is  typically  eruptive. 

The  ore  of  the  Long  Lake  mine  is  of  an  unusual  character,  consisting  simply  of  the 
quartzite  impregnated  with  mispickel,  and  in  part  also  with  pyrite.  The  mispickel  is 
seldom  in  crystals  visible  to  the  eye,  but  is  often  diffused  in  small  particles,  giving  a 
bluish  tinge  to  the  quartz.  Under  the  microscope  these  dark  grey  particles  of  mispickel 
can  be  seen  irregularly  scattered  through  the  quartz.  The  gold,  which  is  very  fine  and 
seldom  visible,  is  associated  with  the  mispickel  rather  than  the  pyrite. 

There  are  other  large  blocks  of  quartzite  enclosed  in  diorite  nearby,  but  they  have 
not  proved  to  be  gold  bearing. 

The  Long  Lake  mine  is  owned  by  the  Canadian  Exploration  Company,  with  Mr.  R. 
W.  Brigstocke  as  manager,  Mr.  G.  E.  Cole  as  mine  superintendent,  and  Mr.  G.  W.  Bissett 
as  mill  superintendent.  At  the  time  of  my  first  visit,  in  July,  1912,  the  shaft  had  a 
depth  of  200  feet,  and  a  mill  had  been  erected  and  used  for  testing  purposes,  but  work 
was  shut  down  until  electric  power  should  be  available.  A  power  plant  was  then  being 
installed  on  Wanapitei  river  and  a  pole  line  was  under  construction  for  transmission. 
On  my  second  visit,  a  year  later,  the  mine  and  mill  were  in  operation.  The  original  ten 
stamps  had  been  increased  to  twenty,  and  tihe  whole  of  the  pulp  was  passed  through  the 
tube  mills  and  cyanided.  It  was  stated  that  eighty  tons  of  ore  were  treated  in  the 
twenty-four  hours,  and  that  from  $8.00  to  $11.00  worth  of  gold  was  recovered  per  ton, 
the  whole  of  it  by  cyanidation.  The  somewhat  elaborate  process,  in  which  cyanide  solu- 
tion began  its  work  in  the  stamp  batteries  and  continued  it  through  the  tube  mills  and 
tanks,  seemed  to  be  working  satisfactorily. 

The  source  of  the  gold  in  this  unusual  variety  of  ore  is  probably  to  be  sought  in  the 
diorite  which  shattered  and  oarried  off  blocks  of  the  quartzite,  while  magmatic  solu- 
tions introduced  silica,  compounds  of  arsenic  and  sulphur  and  also  gold.  These  materials 
were  deposited  in  the  small  fissures  and  also  in  the  pore  spaces  of  the  original  sandstone 
which  became  transformed  to  the  compact  quartzite  or  arkose  which  now  forms  the 
ore.  If  the  diorite  introduced  the  ore  one  would  expect  that  other  masses  of  quartzite 
surrounded  by  diorite.  would  also  prove  to  be  gold  bearing,  but  none  have  yet  proved 
auriferous. 

The  relation  of  the  diorite  to  the  Laurentian  granite  is  not  certain,  though  the  two 
seem  more  or  less  to  blend  toward  the  south  and  east  of  the  mine.  It  is  likely  that  the 
diorite  is  younger  than  the  greenstone  bosses  in  the  quartzite  to  the  north  and  of  the 
same  age  as  the  Laurentian.  If  tihis  is  correct  it  might  be  of  interest  to  look  for  other 
basic  phases  of  the  granite  along  the  contact  with  the  quartzite  of  the  Sudbury  series. 

Extensions  of  the  Sudbury  Series  to  the  Southwest  and  West 

The  Pctfion  of  Lake  Penajje 

The  present  writer  has  studied  the  westward  and  southwestward  extension  of  the 
Sudbury  series  along  three  routes,  that  of  lake  Penage,  etc.,  to  the  southwest  of  Long 
lake,  tihat  of  the  Algoma  Eastern  Railway  south  of  Espanola,  and  that  of  the  Sault 
branch  of  the  Canadian  Pacific  extending  to  the  original  lluronian.  The  region  of  lake 
Penage  may  be  taken  first.  For  this  the  maps  prepared  by  Dr.  Bell  are  useful.2'  A 
cre<  k  flowing  from  the  west  end  of  Long  lake  passes  into  Round  lake  mostly  through 
low  ground,  though  some  quartzite  appears  on  its  shores,  while  all  the  north  shore  of 
the  lake  is  of  the  same  rock.  At  the  southeast  corner  of  Round  lake,  where  a  narrow 
bay  extends  eastwards,  conglomerate  occurs  enclosing  pebbles  of  granite,  quartzite  and 
dark  grey  slate  or  schist.  The  conglomerate  becomes  more  and  more  squeezed  and 
rolled  out  as  one  advances  east  in  the  bay  until  even  the  granite  boulders  are  flattened 
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and  the  rock  becomes  schist  conglomerate.     This  probably  belongs  to  the  Sudbury  series, 
though  that  cannot  be  considered  certain  at  present. 

The  outlet  of  Round  lake  southwestwards  is  over  greenstone  into  a  creek  winding 
through  marshes  for  a  mile,  greenstone  still  showing  to  the  north,  while  quartzite  forms 
the  shore  of  a  small  unnamed  lake  into  which  it  opens.  A  half  mile  of  creek,  showing 
no  rock,  leads  into  the  large  and  tangled  body  of  water  named  on  the  oldest  maps  Lake 
Penage,  on  Dr.  Bell's  map  Panache.  I  was  informed  by  residents  that  the  earlier  name 
is  the  correct  one. 

Lake  Penage  extends  fourteen  miles  from  the  inlet  to  its  outlet  toward  the  south- 
west, but  a  long  and  wide  bay  stretches  also  for  nine  or  ten  miles  to  the  southeast. 
The  shore  is  varied  by  many  peninsulas,  and  islands  of  all  sizes  break  the  wider  parts 
of  the  lake.  Following  the  north  shore  westwards  for  half  a  mile  the  rock  exposed  is 
conglomerate,  probably  Huronian,  with  a  matrix  of  dark  quartzitic  material  enclosing 
boulders  of  granite  and  quartzite.  Quartzite  with  greenstone  bosses  extends  from  this 
to  the  northward  bay,  from  which  a  wagon  road  leads  to  Whitefish  on  the  Sault  branch. 
Here  some  quartzite  is  found  on  each  side  of  the  bay;  but  conglomerate  like  that  of 
Ramsay  lake  caps  a  hill  two  miles  inland  a  little  to  the  west  of  the  road.  On  the  west  side 
of  the  bay  there  is  schist  conglomerate,  probaby  of  Sudburian  age,  so  that  two  con- 
f  inicratcs  <>xist  separated  by  a  great  lapse  of  time. 

A  rugged  promontory  of  greenstone  projects  southwestwards  from  the  north  shore 
a  mile  west  of  the  road,  penetrating  quartzite  which  forms  the  shore  of  a  bay  to  the 
north;  while  the  west  end  of  lake  Penage  presents  a  variety  of  rocks,  including  lime- 
stone, overlying  a  conglomerate  containing  few  pebbles.  Part  of  the  limestone  looks 
much  like  the  Huronian  limestone  of  Echo  lake,  though  other  parts  are  slaty.  This 
forms  the  shore  for  a  mile  and  a  half  before  quartzite  once  more  appears  at  the  north- 
west end  of  the  lake.  At  the  extreme  west  end  more  limestone  appears,  some  of  it 
quite  pure,  so  that  one  of  the  canoemen  compared  it  to  that  of  Haileybury  (Silurian). 
To  the  south  is  conglomerate,  whose  relations  to  the  limestone  are  uncertain.  In  all 
there  are  several  miles  of  shore  formed  of  limestone  and  the  accompanying  slate,  and 
the  outcrops  are  in  places  half  a  mile  wide.  The  attitude  of  these  rocks  is  not  always 
certain,  some  parts  having  a  dip  as  high  as  45°,  while  others  seem  nearly  horizontal. 
The  limestone  and  conglomerate,  with  associated  slate,  appear  to  be  Huronian.  A  par- 
tial analysis  of  limestone  from  the  northeast  shore  of  lake  Penage,  made  by  Mr.  McNeill, 
shows  the  following  composition: 

Calcium   carbonate    61.85  per  cent. 

Magnesium  carbonate    2.32        " 

Alumina  and  ferric  oxide  2.50         " 

Insoluble  33.00 

The  south  side  of  lake  Penage  was  less  carefully  coasted,  but  the  shore  and  islands 
consist  mainly  of  quartzite  cut  by  bosses  and  bands  of  greenstone,  probably  belonging 
to  the  Sudbury  series.  At  a  few  points  in  the  southern  bays  slate  is  found,  and  not 
far  from  it  conglomerate.  Impure  limestone  was  seen  near  Bedard's  gold  claim,  a  half 
mile  west  of  the  boundary  line  between  townships  83  and  75.  It  is  within  75,  and  near 
the  southern  side  of  the  township.  The  supposed  ore  body  is  on  a  point  including  some 
quartzite  and  spotted  slate,  as  well  as  the  limestone.  The  dump  obtained  from  a  test 
pit  shows  mispickel,  pyrin-,  pyrrhotlte  and  chalcopyrite,  but  no  gold  was  seen.  The 
relationships  are  very  different  from  those  at  the  Long  Lake  mine,  where  quartzite  and 
diorite  are  the  country  rocks. 

In  general  the  shores  of  Penage  lake  consist  of  quartzite  and  greenstone  of  the 
Sudbury  series,  but  at  its  west  end  and  at  a  few  points  on  the  south  limestone,  probably 
Huronian,  is  found,  and  at  several  points  conglomerate  occurs,  probably  the  basal 
Huronian. 
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Lakes  to  the  South  of  Penage 

A  short  river  channel  with  a  drop  of  six  feet  leads  to  W?.lker  lake,  as  it  is  named 
by  Dr.  Bell.  The  outlet  is  over  a  low  part  of  a  ridge  of  greenstone,  and  the  shores  of 
the  lake  are  mainly  formed  of  quartzite,  cross  bedded  and  sometimes  containing  small 
bands  of  slaty  material.  After  a  narrows  at  the  south  side  of  Walker  lake  there  is  a 
small  expansion  of  Whitefish  river  and  then  another  narrows  on  the  east  leads  into 
Bear  lake.  This  is  surrounded  mainly  by  Sudburian  quartzite  including  slaty  layers 
and  also  narrow  belts  of  conglomerate,  the  latter  enclosing  pebbles  of  quartzite,  slate, 
black  chert  and  limestone  as  well  as  the  never  failing  granite.  The  limestone  pebbles 
are  mostly  weathered  out.  The  conglomerate  rests  on  quartzite  at  one  place  on  the 
north  shore  as  one  enters  the  lake,  but  in  other  places  it  seems  to  be  interbedded  with 

martzite,  and  its  age  is  uncertain.     At  one  point  it  has  a  strike  of  75c  and  dip  of  in 
to  the  southeast,  conforming  to  the  general  arrangement  of  the  Sudburian  rocks;   but 
the  limestone  and  quartzite  pebbles  suggest  a  post-Sudburian  age  unless  there  are  rocks 
of  this  kind  contained  in  unknown  outcrops  of  the  Keewatin  or  Grenville  series  in  the 
region. 

A  lumber  road  to  the  north  of  the  east  end  of  Bear  lake  leading  towards  a  bay  of 
Lake  Penage  shows  only  drift  except  a  few  outcrops  of  greenstone. 

An  excursion  two  miles  south  from  Bear  lake  to  the  Cloche  mountains  crossed  the 
strike  of  the  formations  and  showed  greenstone,  slate,  conglomerate,  slate  and  quartz- 
ite. There  are  four  ridges  and  four  depressions  occupied  by  streams  or  narrow  lakes 
before  the  foot  of  the  range  is  reached.  The  mountains  are  formed  of  pure  quartzite 
almost  as  white  as  snow  where  forest  fires  have  burnt  off  the  vegetation.  The  forms 
are  rugged  with  steep  cliffs  and  large,  angular  talus  blocks  at  their  foot.  The  summit 
climbed  reached  700  feet  by  aneroid  above  Bear  lake  or  about  1,700  feet  above  the  sea. 
It  was  one  of  the  highest  points  in  the  northern  ridge  and  was-  separated  by  a  narrow 
and  deep_  east  and  west  valley  from  a  parallel  ridge  near  Georgian  bay. 

Some  large  blocks  of  vitrophyre  tuff  like  the  Onaping  tuff  of  the  Animikie  at  Sud- 
burv  lie  on  the  south  shore  of  Bear  lake,  but  the  rock  was  not  found  in  place.  They 
may  have  been  transported  by  ice  from  some  outcrop  beneath  the  waters  of  the  lake. 

Section  on  the  Al<joma  Eastern  Railway 
South  of  Espano'a 

The  recently  constructed  branch  of  the  Algoma  Eastern  railway  running  south 
from  Espanola  to  Little  Current  provides  the  best  cross  section  of  the  Sudbury  series 
west  of  the  Toronto  branch  of  the  Canadian  Pacific.  Just  south  of  Espanola  station 
on  the  Sault  branch  and  between  it  and  the  village  an  east  and  west  ridge  of  quartzite 
witli  a  tew  included  pebbles  and  boulders  is  of  uncertain  age.  It  shows  no  distinct 
stratification  and  may  be  a  quartzitic  phase  of  the  Huronian.  At  the  Falls  of  Spanish 
river  which  supplies  power  for  the  pulp  mill  coarse  diorite  is  to  be  seen.  For  three 
miles  south  of  Espanola  the  railway  crosses  a  sand  plain,  then  bends  to  the  east  to 
pass  round  a  striking  cliff  of  rock,  which  here  consists  of  greenstone.  One  hundred 
and  fifty  paces  to  the  east  near  mile  50  the  cliff  is  found  to  consist  of  quartzite  capped 
unconformable-  by  a  sheet  of  conglomerate,  which  can  be  followed  for  630  paces  east- 
wards. The  quartzite  has  a  strike  of  65°  and  a  dip  of  40°  to  the  southeast.  In  most 
places  the  surface  is  irregular  as  it  passes  under  the  conglomerate  forming  the  plateau- 
like top  of  the  hill,  but  at  one  point  the  conglomerate  rests  on  a  smooth  surface  of 
quartzite  dipping  15°  W.S.W.  The  conglomerate  is  like  that  of  Ramsay  lake  and  is 
probably  the  basal  tillite  of  the  Huronian.  It  must  cover  a  large  area  since  it  is 
found  once  more  on  a  hill  top  about  a  mile  to  the  west  of  the  bend  off  the  railway. 

Continuing  eastwards  on  the  railway  a  large  dike  of  some  basic  eruptive  is  fol- 
lowed for  a  quarter  of  a  mile,  when  quartzite  appears  again,  having  a  strike  of  80° 
and  a  dip  of  70°  to  the  south  at  mile  51.     Conglomerate  is  exposed  for  The  next  quarter 
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of  a  mile  and  then  some  impure  limestone  with  slate  and  interbedded  conglomerate  for 
half  a  mile,  all  probably  of  Huronian  age.  Farther  to  the  south  quartzite  interbedded 
with  green  schist  and  some  slate  extends  to  mile  56,  beyond  which  there  is  half  a  mile 
of  conglomerate  resembling  tillite,  probably  belonging  to  the  Huronian.  From  this  to 
mile  63  quartzite  predominates,  some  green  schist  and  slate  and  one  or  two  bands  of 
conglomerate  being  interbedded  with  it,  the  whole  having  rather  high  dips,  occasionally 
reaching  the  vertical.     They  are  all  supposed  to  be  Sudburian  in  age. 

Quartzite  of  the  same  character  with  less  of  the  other  rocks  interbedded  extends 
from  this  point  to  Whitefish  river  near  its  exit  into  the  Bay  of  Islands  on  Lake  Huron. 
The  last  two  ana"  three  quarter  miles  are  through  steep  ridges  of  white  quartzite,  the 
westward  extension  of  the  Cloche  mountains  mentioned  in  the  section  south  of  Bear 
lake. 

Here  the  railway  bends  southwest  and  passes  through  varied  rocks,  mainly  quartz- 
ite, but  including  arkose  or  greywaeke,  and   green   slaty  schist,   all   steeply  tilted  and 
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penetrated  by  dikes  and  masses  of  diabase.  Beyond  mile  67  there  is  a  band  of  con- 
glomerate Interbedded  with  slaty  rock  400  paces  wide,  with  a  vertical  dip  in  one  place, 
though  elsewhere  the  bedding  is  uncertain.  The  matrix  is  dark  green  and  encloses 
gray  and  red  granite  pebbles,  no  quartzite  pebbles  having  been  observed.  The  con- 
glomerate  is  thought  to  belong  to  the  Sudbury  series.  Farther  to  the  southwest  as  far 
as  mile  7L\  where  Ordovician  sediments  begin,  the  rocks  are  mainly  quartzite  and 
reddish  arkose  with  ste<  p  flips,  penetrated  by  masses  of  greenstone. 

Some  large  boulders  of  vitrophyre  tuff  were  found  a  little  beyond  this,  but  none 
of  the  reck  was  observed  in  place.  This  point  is  13  miles  southwest  of  Bear  lake 
where  similar  boulders  occur;  and  30  miles  southwest  of  the  Onaping  tuff  of  the  Sud- 
bury nickel  basin. 

Rocks  Near  killarney 

The  quartzites  north  of  Lake  Huron  are  mapped  by  Dr.  Bell  as  a  canoe-shaDed 
trough  with  the  two  sides  converging  four  miles  and  a  half  east  of  the  mouth  of  White- 
fish  river.  Between  the  two  converging  belts  of  hills  called  the  Cloche  mountains  there 
is  low  ground  occupied  by  varied  rocks  of  lower  hardness,  partly  quartzite  and  partly 
arkose,  greywacke,  green  schist   and  conglomerate.     The  shore  of  Lake  Huron  is  here 
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fringed  with  innumerable  peninsulas  and  islands  separated  by  narrow  channels,  one  of 
them  passing  l&wift  Current  and  leading  eastwards  to  the  north  end  of  Georgian  Bay. 
The  southern  branch  of  the  Cloche  mountains  runs  southwest  from  its  junction  with 
the  east  and  west  range  previously  described  and  forks  into  throe  long,  narrow  and 
high  peninsulas.  Lansdowne  channel  separates  the  southern  fork  from  some  ridge- 
like   islands  and  provides  a   route   from   the  village   of   Swift   Current   to   Killarney. 

Killarney  bay  seems  to  have  been  hollowed  out  of  the  softer  Sudburian  rocks,  the 
resistant  quartzites  rising  as  ridges  above  it.  At  the  northeast  end  of  the  bay  on  the 
southwest  side,  coarse  and  also  fine  grained  red  granite  lies  at  the  foot  of  a  steep  hill 
of  quartzite  having  an  eruptive  contact  with  schist  and  greywacke  fringing  the  bottom 
of  the  hill.  The  granite  which  encloses  fragments  of  these  rocks  is  part  of  what  Dr. 
Bell  calls  the  Killarney  belt,  which  he  represents,  no  doubt  correctly,  as  later  than 
flie  quartzites.  He  states  that  toward  each  side  "the  grain  of  the  rock  begins  to  as- 
sume a  sort  of  parallelism  or  a   gneissoid  structure,"  but  he  seems  inclined  to  keep  it 
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separate  from  the  Laurentian,  probably  because  he  believed  the  Laurentian  to  be  older 
than  the  Huronian.  He  accounts  for  the  picking  up  of  fragments  by  the  granite  as 
the  result  of  faulting,  and  considers  the  contact  as  due  to  a  great  fault  along  the  south- 
east side  of  the  region  here  described  as  belonging  to  the  Sudbury  series."  With  our 
present  knowledge  of  the  eruptive  relation  of  the  Laurentian  to  the  Sudbury  series  it  is 
more   natural   to   include   the   Killarney   granite   with   the   Laurentian. 

The  quartzite  of  this  branch  of  the  Cloche  mountains  rises  860  feet  above  Lake 
Huron  (aneroid)  or  about  1440  feet  above  the  sea,  giving  a  magnificent  view  of  the 
bays  and  islands.  On  the  highest  point  the  quartzite  strikes  about  east  and  west  with 
a  dip  of  70°  north,  which  accords  with  Dr.  Bell's  idea  of  a  synclinal  arrangement.  The 
quartzite  is  white  and  appears  to  be  extremely  pure.  On  the  northwest  shore  of  Kil- 
larney bay  it  is  being  quarrh  d  and  shipped  to  Welland  for  use  in  making  ferro-silicon. 
Mr.  R.  Turnbull  of  Welland,  Ont,  states  that  the  quartzite  runs  from  9S  to  99  per  cent, 
silica,  and  thai  Electric  Metals  Co.,  Limited,  received  about  12,000  tons  in  1913.  The 
quarry  is  owned  by  Mr.  A.  B.  Willmott,  Toronto.  But  for  the  expense  of  crushing  this 
very  pure  silica  should  be  US<  ful   in  glass  making. 

G.  s.  C,  Vol.  IX,  1896,  pp.  6-9,  I. 
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It  is  stated  that  the  Canadian  Copper  Co.  have  taken  up  a  large  area  of  quartzite  for 
flux  near  "Whitefish  river  on  the  northern  ridge  of  the  syncline,  which  seems  equally 
pure.  The  amount  of  this  quartzite  is  to  be  measuri  d  by  the  cubic  mile,  so  that  it  may 
be  considered  inexhaustible. 


- 


Quartzite  Ouarrv,  near  Killarnev 

Gold  Prospects  Near  the  Outlet  of  Whitefish  River 

Several  locations  have  been  taken  up  for  gold  near  the  mouth  of  Whitefish  river 
in  the  belt  of  quartzites  just  referred  to  as  forming  the  northern  range  of  hills.  They 
arc  mainly  nlong  Howery  creek  and  Charlton  lake  a  few  miles-  to  the  east  of  the  rail- 
way, and  the  country  rock  is  either  quartzite  or  slate,  penetrated  in  places  by  gabbro. 
The  stratified  rocks  strike  about  east  and  west  and  have  a  vertical  dip,  and  the  quartz 
veins  are   in  general  parallel  to  the  strike. 

On  the  Murdock  location  (in  Timber  berth  No.  11)  a  band  of  rusty  quartz  six  feet 
wide  has  been  stripped  for  2">  yards  and  a  shallow  pit  has  been  sunk  upon  the  de- 
posit. Pyrite  occurs  and  the  rock  is  said  to  assay  $12.00  per  ton  in  gold.  At  Miller 
bay,  half  a  mile  to  the  south,  there  is  a  vein  five  feet  wide  containing  a  good  deal  of 
misplckel,  and  the  on'  is  said  to  run  $9.00  per  ton.  The  country  rock  is  greenish 
quartzite,  with  slate  to  the  south.  The  Lehay  location  a  mile  and  a  half  east  of  the 
one  just  mentioned  is  on  the  north  bank  of  Howery  creek,  the  vein  occurring  on  top 
of  a  Bteep  range  of  quartzite  rising  190  feet  above  the  water.  There  are  many  small 
veins  and  Btringers  or  rusty  quart/  in  the  quartzite,  said  to  have  yielded  free  gold.  It 
Is  of  interest  to  find  misplckel  in  these  ores  contained  in  quartzite  30  miles  south  of 
west  from  Long  Lake  mine,  though  no  definite  relations  to  an  eruptive  rock  were  found 
unless  i In    gabbro  mass  en  the  Murdock  location  is  the  source  of  the  ore. 


Westward  Extension  of  the  Sudbury  Series  Alonjj;  the  Sault  Railway 

The  sedimentary  rocks  of  the  Sudbury  series  have  a  general  strike  of  about  70° 
east  of  north  and  west  of  south;  and  this  influences  all  the  physical  features  of  the 
region  so  that  rivers,  lakes  and  valleys  and  often  also  roads  and  railways  trend  in  the 
same  direction.  On  that  account  the  Sault  branch  of  the  Canadian  Pacific  railway 
provides  no  good  sections  and  shows-  much  less  variety  of  rocks  than  the  routes  just 
described.     There   are.    however,    certain    interesting   changes   to   be   noted   as   one   goes 
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west,  especially  the  increasing  metamorphisra  of  the  sediments  as  one  approaches  the 
northern  contact  of  the  Laurentian;  and  the  relationship  of  the  Sudbury  series  to  the 
Huronian  can,  of  course,  be  solved  only  by  following  it  up  to  the  typical  Huronian 
region. 

The  Sudbury  rocks  continue  without  great  change  along  the  southern  nickel  range 
to  Wor:hington  and  farther  west,  and  need  no  detailed  description.  Except  for  a  larger 
amount  of  slate  they  differ  little  from  those  already  described.  When  one  passes  Es- 
panola,  south  of  which  the  last  section  was  worked  out,  one  finds-  the  slate  transformed 
to  phyllite,  interbedded  with  quartzite,  and  what  were  impure  sandstones  are  changed 
to  quartz  mica  schist  with  a  surface  glistening  in  the  sun,  only  the  purer  sandstones 
retaining  the  appearance  of  quartzite.  The  quartz  mica  schist  rises  as  steep  ridges 
north  of  Webbwood,  with  purer  pale  greenish  quartzite  beyond,  followed  by  the  schistose 
variety  at  the  old  Shakespeare  gold  mine. 

The  quartz  schist  at  Shakespeare  mine  drops  suddenly  toward  the  north  to  a  val- 
ley floored  w-ith  drift,  beyond  which  rises  a  range  of  red  granite  hills  with  summits 
reaching  330  feet  above  the  valley.     The  granite  is  coarse  grained  and   not  gneissoid, 


View  oyer  Georgian  15a  \  from  Top  of  Cloche  Mountains 

though  it  contains  masses  of  greenstone  and  is  penetrated  by  numerous  pegmatite 
dikes.  The  actual  contact  of  the  granite  with  the  Sudbury  series  is  hidden  beneath 
the  drift. 

Going  farther  west  the  schistose  character  of  the  sediments  is  more  pronounced 
near  Massey  and  Walford,  and  there  are  places  where  the  Laurentian  is  found  in  erup- 
tive contact  with  the  quartz  schist,  as  near  the  Massey  copper  mine.26  Some  of  the 
mica  schists  here  are  finely  and  uniformly  crumpled.  At  Walford  the  glistening  mica 
schist  encloses  garnets  and  knotty  looking  masses  of  epidote.  The  rock  consists  of 
mucovite  and  biotite  with  an  equal  amount  of  completely  recrystallized  quartz.  There 
are  bands  of  green  hornblende  schlsl  enclosed  in  the  mica  schist  probably  represent- 
ing the  rearrangement  of  the  basic  dikes.  If  thesi'  were  found  in  other  surroundings 
they  would  be  considered  Keewatin.  All  the  rocks  are  steeply  tilted  and  highly  meta- 
morphosfd  by  the  neighboring  Laurentian  or  by  a  broad  dike  of  coarse  granite  which 
cuts  the  quartz  mica  schists. 


58  Details  may  he   found   in  reports  on  the   Massey  and   Hennina   mines,   Bur.   Mines,  Vol. 
XXIIT.    Tart    I.    pp.    I 
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Following  the  railway  west  to  Spanish,  the  next  village,  at  the  mouth  of  Spanish 
river,  there  is  not  much  change  in  the  rocks,  but  a  road  north  from  the  village  shows 
hornblende  schist  and  mica  schist  resembling  gneiss  as  the  Laurentian  contact  is  ap- 
proached. Three  quarters  of  a  mile  north  there  are  a  few  pegmatite  veins  in  the 
schist,  and  100  yards  beyond  this  contorted  bands  of  schist  are  found  entangled  in 
coarse  granite. 

At  the  next  station,  Cutler,  on  the  north  shore  of  Lake  Huron,  there  are  large 
masses  of  quartzite  showing  stratification  but  greatly  bent  and  folded  and  cut  by  dikes 
of  granite  and  pegmatite.  The  quartzite  must  have  been  more  nearly  pure  quartz  than  the 
rock  which  formed  the  schists  to  the  east,  some  of  which  look  much  like  the  western 
Couchiching.  A  mile  or  two  west  of  Cutler,  near  the  flag  station  Kenabutch,  the  sedi- 
ments have  almost  entirely  foundered  in  the  Laurentian  magma  forming  a  well  banded 
gneiss,  but  four  miles  west  a  large  mass  of  schist  in  the  typical  Laurentian  has  one 
part  much  metamorphosed,  while  another  part  still  retains  its  stratification  and  even 
ps-eudomorphs  after  staurolite.     The  original  rock  must  have  been   greywacke. 


Sudbury    Quartzite  and  Schist,  near  Granite.  Cutler 


At  Serpent  river  the  schists  occur  once  more  without  granite,  but  toward  the  north 
are  interrupted  in  places  by  greenstone  or  diorite.  Two  miles  beyond  there  is  gray 
chloritic  slate  with  the  normal  strike  of  70°  and  a  vertical  dip.  but  half  a  mile  to  the 
west  this  becoiius  more  schistose  and  passes  into  green  schist  like  certain  Keewatin 
of  the  west.  This  continues  for  a  mile  beyond  Spragge,  the  next  station,  when  it 
Is  followed  by  slate  and  quartzite  or  arkose  containing  pebbles  of  granite.  The  relations 
here  are  uncertain,  and  11  is  possible  that  these  rocks  may  be  Huronian,  since 
seem  unlike  the  Sudbury  series.  The  fact  that  they  stand  nearly  vertical  is,  how 
against  placing  them  in  the  Huronian.  Similar  rocks  of  uncertain  age,  sometimes  in- 
cluding gray  and  red  slate  and  occasionally  forming  a  conglomerate  crowded  with 
boulders  of  granite,  extend  to  within  a  mile  of  Algoma. 

To  the  north  of  the  railway  at  this  village,  gray,  well  stratified  and  cross  bedded 
quartzite  is  found,  having  a  strike  of  70°  and  a  dip  of  75°  to  the  southeast,  closely 
resembling  the  Sudbury  quartzite.  A  little  to  the  south  of  the  railway  there  is  a  small 
exposure  of  conglomerate,  like  that  of  Ramsay  lake,  enclosing  pebbles  and  boulders 
of  granite,  gneiss,  quartzite,  slate  and   some  rusty  weathering  carbonate.     The  matrix 
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is  of  greywaeke  and  the  pebbles  are  angular,  subangular  or  rounded  as  in  tillite.  Un- 
fortunately the  relations  between  this  tillite  and  the  steeply  tilted  quartzite  to  the 
north  are  not  certain.  For  a  few  feet  near  a  bridge  the  two  rocks  come  together,  but 
the  contact  seems  vertical  and  may  be  due  to  faulting.  Along  the  trunk  road  running 
west  the  almost  vertical  quartzite  can  be  followed  for  half  a  mile,  in  some  places  with 
a  width  of  more  than  1,000  feet;  and  a  mile  and  a  half  along  the  railway  one  finds  a 
similar  quartzite  with  some  green  slate  layers  and  in  one  place  a  few  inches  of  banded 
white  and  black  chert,  suggesting  iron  formation. 

After  a  short  interruption,  covered  with  drift,  chloritic  slate  or  schist  appears  to 
the  south  of  the  railway  and  conglomerate  to  the  north,  the  latter  slaty  with  granite 
pebbles.  From  this  point  to  Blind  river  there  is  much  drift  with  but  few  outcrops  of 
rock,  mostly  quartzite  steeply  tilted  and  cut  by  greenstone.  Two  miles  east  of  Blind 
river  a  little  pink  quartzite  or  arkose  is  seen  and  in  the  village  there  is  massively 
bedded  gray  quartzite  with  a  strike  of  65°  and  a  dip  of  60°  to  the  southeast.  Thus  far 
the  rocks,  except  the  conglomerates,  have  quite  the  character  of  the  Sudbury  series, 
and  continue  persistently  the  strike  of  about  70°  and  the  steep  or  vertical  dip.  This 
brings  us  to  the  area  mapped  by  Murray  as  Lower  Slate  Conglomerate. 

In  the  western  part  of  the  village  of  Blind  River  there  is  an  outcrop  of  white 
quartzite,  very  different  from  the  gray  well  stratified  quartzites  thus  far  described.  No 
stratification  was  noted,  though  the  quartzite  contains  some  black  chert  pebbles.  Un- 
fortunately for  some  distance  west  the  railway  runs  through  drift  and  greenstone,  with 
only  one  or  two  small  outcrops  of  white  quartzite  having  uncertain  stratification.  Five 
miles  west  of  Blind  River,  after  passing  Mississagi  river,  there  is  greatly  squeezed 
conglomerate  for  150  paces,  and  then  drift  again,  followed  by  red  granite  or  syenite, 
mapped  by  Murray  as  Laurentian. 

Relations  to  the    Laurentian 

From  the  notes  just  given  it  will  be  seen  that  the  area  represented  as  Lower 
Slate  Conglomerate  west  of  Blind  river  is  far  from  being  continuous  conglomerate.  To 
test  the  matter  further  some  field  work  was  done  near  Dean  lake,  where  good  roads 
lead  to  settlements  inland.  Between  Mississagi  river  and  Dean  lake  the  railway  passes 
a  variety  of  rocks,  in  addition  to  the  granite  just  mentioned.  West  of  mile  61  (from 
Webbwood,  the  divisional  point),  reddish  gray  fine-grained  arkose  occurs,  striking 
southeast  and  with  a  dip  of  30°  to  the  southwest,  differing  greatly  from  the  steeply 
dipping  quartzites,  with  a  strike  of  70°  farther  to  the  east.  To  the  south  there  is 
slate  and  then  drift,  followed  by  granite.  At  mile  63  there  is  slate  with  the  same 
strike  but  nearly  vertical  dip;  and  three-quarters  of  a  mile  beyond  a  slaty  rock,  con- 
taining a  few  pebbles  of  granite.  A  little  past  mile  64  there  is  characteristic  slate 
conglomerate,  containing  granite  pebbles  and  some  large  boulders,  and  this  continues 
mosl  of  the  way  to  Dean  Lake  station,  about  three-quarters  of  a  mile,  where  the  granite 
crops  out  a  little  to  the  south.  Several  hours  of  careful  search  showed  no  actual  con- 
tact of  the  conglomerate  with  the  granite,  though  the  impression  was  left  that  the 
conglomerate  and  slate  are  much  younger  than  the  Laurentian,  and  that  the  con- 
glomerate has  been  formed  of  materials  derived  from  the  granite.  In  one  or  two 
places  the  conglomerate  is  cut  by  a  basic  eruptive  and  in  one  place  by  a  reddish  fine- 
grained rock  like  felsite,  but  no  granite  dikes  were  observed  in  the  Huronian. 

A  road  leading  north  from  Dean  Lake  station  crosses  at  300  paces  an  outcrop  of 
conglomerate  100  paces  wide;  at  700  paces  there  is  red  quartzite  dipping  60°  to  the 
southwest;  at  1,000.  greenstone,  and  west  of  1,860  paces,  impure  limestone,  with  slaty 
layers,  having  a  strike  of  115°  and  a  dip  of  30°  southwest.  At  a  mile  and  a  half  slate 
is  found  with  a  strike  of  120°  and  nearly  vertical  dip,  followed  after  150  paces  by 
nearly  flat  slate  conglomerate,  which  continues,  except,  for  a  patch  of  greenstone,  almost 
to  the  Iron  Bridge  across  Mississagi  river,  a  breadth  of  nearly  a  quarter  of  a  mile. 
Along  the  river  there  are  stratified  clays,  but  farther  to  the  north  hills  rise  showing 
a  variety  of  rocks.     A   little   northwest  of  the   bridge   a   dome-shaped   hill   consists  of 
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conglomerate  in  the  lower  part,  capped  by  red  quartzite  or  arkose.  The  conglomerate 
at  this  and  other  points  to  the  north  contains  many  pebbles  and  boulders,  some  reach- 
ing diameters  of  three  to  six  feet,  the  largest  being  of  granite,  though  greenstone, 
banded  jasper,  black  chert,  slate  and  quartzite  also  occur.  The  red  quartzite  rests  on 
the  conglomerate,  with  a  dip  of  5°  to  the  south,  and  for  some  miles  to  the  north  of 
this  there  are  arkose,  slate,  white  quartzite  and  conglomerates  with  very  gentle  dips 
toward  the  west  or  south,  the  highest  recorded  being  20°. 

The  considerable  amount  of  conglomerate  may  be  held  to  justify  the  mapping  of 
most  of  the  region  as  slate  conglomerate;  but  it  is  evident  that  there  are  two  series 
of  rocks,  separated  by  a  basal  conglomerate,  along  Mississagi  river  and  to  the  south. 
The  part  with  gentle  dips  is  undoubtedly  Huronian,  but  the  steeply  dipping  quartzite 
and  slate  must  be  far  older,  and  should  not  be  included  in  the  same  series  as  the  flat- 
lying  conglomerate  containing  pebbles  of  the  quartzite  and  slate.  The  rock  found 
nearest  to  the  granite  is  the  conglomerate,  suggesting  that  it  rests  basally  on  the 
Laurentian  and  other  old  rocks,  including  the  Keewatin  and  the  Sudburian. 


Basal  Huronian  Conglomerate.  Islands  east  of  Thessalon 


The  Basal  Huronian  Conglomerate 

Going  westward  from  Dean  Lake  on  the  railway  one  encounters  mainly  granite 
and  gneiss,  with  inclusions  of  greenstone  and  green  schist,  like  the  western  Keewatin, 
rising  out  of  old  lake  deposits  and  swamps.  For  fifteen  miles  one  follows  lengthwise 
the  area  mapped  as  Laurentian  by  Logan  and  Murray.  About  three  miles  east  of 
Thessalon  station  boulder  conglomerate  is  found  in  low  hills  rising  from  a  swamp  to 
the  south  close  to  the  Laurentian  gneiss,  and  made  up  chiefly  of  Laurentian  materials. 
It  has  the  same  characters  as  the  often  described  basal  conglomerate  on  some  small 
islands  four  miles  east  of  Thessalon  harbor,  and  is  no  doubt  continuous  with  it. 
Beyond  the  basal  conglomerate  come  the  amygdaloidal  rocks,  placed  by  Logan  as  No.  2 
of  the  Huronian,  but  now  generally  held  to  be  of  Keewatin  age. 

As  it  has  been  proved  on  the  islands  east  of  Thessalon  that  Logan's  lowest 
Huronian,  the  "  grey  quartzite,"  rests  upon  the  basal  conglomerate  just  mentioned,  it 
is  entirely  probable  that  the  conglomerate  found  near  the  granite  just  north  and  east 
of  Dean  lake  is  of  the  same  age  and  that  much  of  the  "  lower  slate  conglomerate " 
put  by  Logan  and  Murray  above  the  "grey  quartzite."  the  "green  chloritic  slate"  and 
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the  "  white  quartzite  "  is  really  basal.  Probably  part  or  all  of  the  lowest  quartzite, 
however,  is  much  older,  iu  fact  pre-Laureutian  and  a  part  of  the  Sudbury  series. 

From  the  brief  account  of  the  rocks  near  Dean  lake  it  will  be  seen  that  the  geology 
of  the  Huronaian  region  is  far  less  simple  than  the  map  represents  it,  and  a  detailed 
survey  of  the  region  under  modern  conditions  is  very  desirable.  That  there  is  an 
actual  basal  conglomerate  beneath  the  Huronian  sediments  at  two  points  in  the  typical 
region  has  been  proved  by  Irving,  Van  Hise  and  Leith,  and  others;  and  that  such  a 
conglomerate  probably  rests  on  the  Laurentian  and  also  on  steeply  tilted  quartzite  and 
slate  near  Dean  lake  is  shown  above.  If  the  Thessalon  lavas  are  removed  from  the 
Huronian  and  placed  either  in  the  Keewatin  or  Sudbury  series,  the  Lower  Haronian 
conglomerate  of  Logan  and  Murray  is  brought  into  line  with  the  suggestions  just 
made,  and  where  it  has  been  correctly  mapped  it  is  probably  identical  with  the  basal 
conglomerate  referred  to  above.  A  glance  at  the  map  of  the  typical  Huronian  shows 
how  frequently  the  "  lower  slate  conglomerate  "  is  in  contact  with  the  Laurentian  or 
with  greenstone  or  "  green  chloritic  slate,"  probably  of  Keewatin  age.  So  far  as  my 
observations  go  this  is  not  due  to  faulting  as  suggested  by  Logan,  but  represents  a 
great  unconformity  of  the  conglomerate  upon  older  rocks.  Where  "gray  qua.-tzite"  or 
"  white  quartzite  "  are  found  beneath  this  conglomerate  they  are  really  far  older  than 
the  Huronian  and  are  to  be  reckoned  as  of  Sudburian  age. 

It  might  be  suggested  that  since  outcrops  of  these  lower  sediments  were  mapped 
as  parts  of  the  Huronian  they  should  still  be  included  in  that  series;  but  it  is  evident 
from  the  letterpress  of  the  geology  of  Canada  in  1863  and  the  sections  shown  in  the 
atlas  that  Logan  himself  considered  the  Huronian  much  later  than  the  Laurentian. 
That  he  was  puzzled  by  some  of  these  areas  of  older  rock  is  shown  by  the  statement 
that  "  what  is  supposed  to  be  the  lowest  Huronian  mass  ....  consists  of  a  grey 
quartzite  which  abuts  against  one  mass  of  gneiss  and  runs  under  another,  and  appears 
to  be  much  broken  by  and  entangled  among  the  intrusive  rock."27  This  grey  quartzite 
is  really  Sudburian  in  age. 

It  may  be  mentioned  that  another  outcrop  of  the  basal  conglomerate  occurs  about 
nine  miles  north  of  Sault  Ste.  Marie,  in  the  township  of  Aweres,  beyond  the  band  of 
Huronian  shown  on  the  map.  About  seven  miles  north  of  the  city,  on  the  Great  North- 
ern road,  coarse  red  granite  shows  at  Granite  station  on  the  Algoma  Northern  Railway, 
near  which  it  has  been  quarried.  The  same  rock,  followed  by  well-banded  gneiss, 
extends  for  a  mile  or  two  beyond  this,  as  seen  along  a  lumber  road  near  Trout  and 
Birch  lakes,  and  encloses  a  small  band  of  iron  formation,  consisting  of  banded  grey 
silica  and  magentite,  on  which  a  few  test  pits  have  been  sunk.  Two  hundred  yards 
north  of  the  iron  range,  but  separated  from  it  by  drift,  a  wide  band  of  conglomerate 
begins  with  a  matrix  of  coarse  granitic  materials  enclosing  granite  pebbles  and 
boulders,  much  like  the  basal  conglomerate  east  of  Thessalon.  Though  it  has  not  been 
seen  in  contact  with  the  Laurentian  it  is  less  than  250  yards  from  it  and  is  composed 
almost  entirely  of  fragments  derived  from  the  granite.  Conglomerate  and  quartzite 
extend  for  a  mile  and  a  quarter  to  the  north,  beyond  which  the  road  was  not  followed. 
It  can  hardly  be  doubted  that  careful  field  work  will  disclose  other  localities  where 
the  basal  conglomerate  either  rests  on  the  old  rocks  or  is  composed  so  largely  of  their 
debris  as  to  make  its  basal  character  certain. 

To  include  two  pre-Laurentian  series,  such  as  the  Keewatin  and  Sudburian,  in  the 
Huronian  merely  because  small  areas  of  them  failed  to  be  separated  in  the  early  work 
done  under  unfavorable  conditions  is  quite  unjustifiable.  The  longest  known  gap  in 
Canadian  geology  intervenes  between  the  Sudbury  series  and  the  Huronian,  a  gap  which 
included  the  elevation  of  great  mountain  chains  and  their  complete  destruction,  leaving 
only  a  peneplain.  To  put  together  as  one  series  pre-Laurentian  and  post-Laurentian 
rocks  is  to  rob  pre-Cambrian  classification  of  all  significance. 

^Geol.  Can.,   1863,   p.   55. 
16  B.M. 
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Other  Areas  Probably  of  Sudburian  Age 

The  region  just  described  includes  much  the  largest  known  area  of  sedimentary 
rocks  later  than  the  Keewatin  and  Grenville  but  earlier  than  the  Laurentian  upheaval, 
but  rocks  apparently  of  the  same  age  are  found  in  many  other  parts  of  the  Canadian 
pre-Cambrian.  Those  that  have  been  most  carefully  worked  out  belong  to  the  Temis- 
kaming  series,  first  recognized  near  Cobalt  by  Miller  and  Knight,  but  since  extended 
by  these  geologists  with  Burrows  and  others  to  the  Gowganda,  Larder  lake  and  Porcu- 
pine regions.  Their  extent  is  shown  on  the  general  map  of  the  Sudbury^Cobalt-Porcupine 
region,  published  in  1913.28  A  good  summary  of  the  characters  of  these  rocks  and  of 
their  relations  is  given  in  the  recent  reprint  of  the  Cobalt  Report.20  The  description  of 
these  steeply  tilted  sediments,  sometimes  thousands  of  feet  thick,  corresponds  exactly 
with  what  has  been  said  of  the  Sudbury  series,  except  that  the  granites  upturning 
and  penetrating  them  are  called  Lorrain  instead  of  Laurentian.  In  the  rocks  them- 
selves the   main  difference  is   in    the  larger   proportion  of  conglomerates.     The  Temis- 


Quartzite  and  Greywack^,  Timiskamlng  Series,  Porcupine 

kaming  series  is  so  well,  though  concisely,  defined  in  this  report  that  no  further 
reference  to  the  subject  is  needed  here. 

Not  far  from  the  Larder  lake  area,  but  in  the  province  of  Quebec,  Morley  Wilson 
has  defined  the  Pontiac  series  in  a  way  suggesting  that  it  is  of  the  same  age,  though 
the  absence  of  quartzite  makes  the  correlation  less  certain,  the  sediments  consisting 
of  conglomerate  and  arkose,  generally  sheared  and  passing  into  mica  schist.30 

The  Matagami  series  described  by  Bancroft  farther  to  the  north  in  Quebec  is  prob- 
ably the  equivalent  of  the  Pontiac  scrh  s,  and  may  be  placed  in  the  same  position.'1.  If 
this  is  correct  the  Sudbnrian  rocks  extend  for  260  miles  northeast  of  the  Sudbury 
region,  and  it  may  be  expected  that  future  work  will  bring  to  light  large  or  small  out- 
crops at  intermediate  points  between  these  rather  widely  scattered  areas.  That  out- 
crops of  schist  conglomerate  containing  Keewatin  pebbles  and  caught  in  the  Laurentian 
uplift  occur  at  numerous  points  where  the  rocks  have  been  mapped  as  Keewatin  or 
Huronian  is  certain,  and  sometimes  isolated  patches  of  the  kind  may  be  found  enclosed 


28  To  accompany  Part   T.  xxii    Report,  Ontario  Bureau  of  Mines. 

rl   H.  XIX   i;- t,  Ontario   Bureau  of  .Mines,  -ith  ed..  1913,  pp.  62 

Sum.    Rep.    I  :•"!.    Sur.    I  '.in..    1  '.Ml.   ).;..    'J  7  1-6. 

1  Dept    Mines,   Que.,   If»l2,   pp.   ir,7  163. 
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in  the  Laurentian  itself.  North  of  Sudbury,  near  Clear  lake,  a  mile  or  two  beyond  the 
northern  nickel  range,  there  is  such  a  patch,  and  there  are  instances  in  the  township 
of  Hutton  and  northwest  of  it. 

Sudburian  rocks  occur  also  on  a  fairly  large  scale  near  Whiskey  lake,  twenty  miles 
north  of  Spanish  river  and  separated  from  the  southern  rocks  of  the  series  by  a  wide 
band  of  Laurentian.32 

To  the  northwest  of  the  Sudbury  region  there  is,  so  far  as  known,  a  long  interval 
of  Laurentian  granite  and  gneiss  before  rocks  of  Sudburian  age  are  encountered.  One 
hundred  and  fifty  miles  away,  at  Dore  river  in  the  Michipicoten  district,  schist  con- 
glomerate containing  pebbles  of  Keewatin  iron  range  rocks  and  caught  with  the  Keewatin 
in  synclines  between  batholiths  of  the  Laurentian  extend  along  the  shore  of  Lake 
Superior  for  fourteen  miles  and  then  bend  north  and  finally  west  with  a  length  of  more 
than  thirty  miles.  The  Dore  conglomerate  was  called  Huronian  by  Logan,  but  the  evi- 
dence given  in  former  pages,  showing  that  the  typical  Huronian  is  later  than  the 
Laurentian,  makes  it  necessary  to  place  the  Dore  rocks  in  the  next  lower  series,  the 
Sudburian.33 


Conglomerate,  Timiskaminjr  Series,  Porcupine 

Seventy  miles  farther  northwest,  at  Heron  bay  on  the  north  shore  of  lake  Superior, 
there  is  a  similar  band  of  conglomerate  older  than  the  Laurentian;3'  and  on  the  Slate 
islands,  south  of  Jackfish  bay.  sohist  conglomerate  containing  jasper  pebbles  is  inter- 
folded  with  the  band  of  iron  formation  which  supplied  them.  It  is  older  than  the 
Laurentian  uplift,  but  younger  than  the  Keewatin  and  hence  of  Sudburian  age.35 

On  the  east  shore  of  Lake  Nipigon  at  Poplar  lodge,  sixty  miles  northwest  of  Jack- 
fish,  a  band  of  pre-Laurentian  conglomerate  with  jasper  pebbles  has  been  followed  fifteen 
miles,  parallel  to  the  iron  ranges  of  the  region.  It  is  associated  with  phyllite  and  arkose, 
but  not  quartzite,  and  has  a  width  in  places  of  a  third  of  a  mile.30  E.  S.  Moore  has  found 
similar  rocks  near  the  Onaman  iron  range  farther  to  the  north,  a 


-  Bur.   Mines,    Vol.   XXI,    Pari    i,  pp.   L46,  i 

ol.  c-ui.,   1863,  pp.   53  I:  also   Bur.   Mines,   Vol.   XI,   pp.    L62,  etc.;   and  Vol.   XIV,  J.  M. 
Bell,  pp.  340  6. 

Bur.   Mines,   Vol.   VI 1 1.   Pari    1 1,   p.   167, 
iid.,   Vol.    XI,    p.    137, 
,sIbid..   xvil,   pp.    in'::,      "a  [bid.,   pp.    183  I. 
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It  may  be  said  in  a  geneml  way  that  almost  all  of  the  areas  mapped  as  Keewatin 
or  Huronian  in  northern  Ontario  include  to  a  greater  or  less  extent  such  schist  con- 
glomerates younger  than  the  Keewatin  and  older  than  the  Laurentian. 

West  of  Lake  Superior,  rocks  probably  equivalent  to  the  Sudbury  series  extend  in 
long  bands  near  Seine  river,  and  ihave  been  called  by  Lawson  the  Seine  river  series. 
They  are,  however,  200  miles  from  the  nearest  Sudburian  rocks  mentioned  above,  so 
that  their  equivalence  is  not  so  certain.37  If  these  are  admitted  the  similar  con- 
glomerates at  Rat  Root  bay  and  near  Lake  Manitou  to  the  north  must  be  considered 
Sudburian  also.  After  personal  examination  of  the  outcrops  it  may  be  stated  that  these 
schist  conglomerates  and  associated  sediments  are  like  those  referred  to  the  Sudburian 
in  eastern  localities.  They  are  later  rocks  than  the  Keewatin  and  have  been  uplifted 
and  folded  by  granites  and  gneisses  mapped  as  Laurentian. 

That  rocks  with  similar  relations  occur  much  farther  to  the  north  has  been  shown 
by  Dowling  near  Red  lake  (lat.  .51° ,  long.  93°-94°),  where  quartzite,  slate  and  limestone 
occur  with  a  conglomerate  containing  jasper  pebbles,  all  being  penetrated  by  granite, 
presumably  Laurentian  in  age.3s 

All  of  the  groups  of  rock  referred  to  have  important  features  in  common,  they  are 
si  diments,  mostly  coarse  in  nature,  they  are  later  than  the  Keewatin,  and  they  have 
been  upreared  and  more  or  less  metamorphosed  by  great  out-breaks  of  granite  having 
the  characters  of  the  Laurentian.  Usually  they  have  been  completely  lifted  from  their 
foundations,  though  Lawson  describes  the  Seme  series  as  still  in  place  on  an  ancient 
weathered  surface  near  Mine  Centre.33 

If  the  whole  of  the  areas  just  mentioned  are  of  the  same  age,  which  is-  highly 
probab'.e,  there  was  at  the  end  of  the  Sudbury  time  a  great  belt  of  conglomerates, 
greywackes,  slates,  arkoses  and  sandstones  stretching  for  700  miles  from  east  to  west 
and  in  places  at  least  260  miles  wide.  These  were  domed  or  tilted  into  mountain 
ranges  by  the  Laurentian  upheaval;  and  the  greater  part  of  them  were  destroyed  dur- 
ing the  slow  removal  of  the  Laurentian  mountains.  At  present  only  remnants  are  pre- 
served where  deeply  sunken  into  the  Laurentian  magma. 

Extent  and  Character  of  the  Huronian  Basal  Conglomerate 

The  separation  of  the  Sudbury  series  from  the  Huronian  as  previously  defined  de- 
pends mainly  on  the  tracing  of  the  basal  conglomerate  which  has  been  described  as 
overlying  the  Laurentian  and  the  upturned  Sudburian  sediments  at  several  points.  It 
will  be  useful  to  run  over  the  localities  and  show  how  complete  the  evidence  is. 

Though  the  section  given  by  Logan  puts  the  "Lower  Slate  conglomerate"  fourth  in 
succession  above  the  base,  i.e.,  above  the  Laurentian,  there  is  reason  to  believe  that  this 
is  an  error.  The  "green  chlorite  slate"  put  second  in  the  series,  has  been  shown  to  be 
older  than  the  Huronian,  probably  Keewatin;  the  "gray  quartzite,"  the  first  in  Logan's 
list,  undoubtedly  rests  upon  the  basal  conglomerate  on  the  islands  east  of  Thessalon 
and  so  is  later  in  age;  while  the  "white  quartzite"  as  seen  by  myself  near  Dean  lake 
is  almost  certainly  older  than  the  conglomerate,  so  much  older  that  it  must  be  put  in 
a  more  ancient  series,  the  Sudbury  series.  With  these  explanations  we  may  consider 
the  lower  conglomerate  as  the  basal  member  of  the  Huronian.  It  has  been  found  rest- 
ing on  the  Laurentian  and  made  up  chiefly  of  Laurentian  debris  at  the  following 
points  in  the  Original  Huronian  region:  On  islands  four  miles  east  of  Thessalon,  south 
of  the  railway  three  miles  east  of  Thessalon  station,  and  on  a  hill  half  a  mile  north 
of  the  road  between  Sault  <Ste.  Marie  and  Garden  river.  It  probably'has  the  same  re- 
lations seven  or  eight  miles  north  of  the  Sault  and  also  east  of  Dean  Lake  station 
where  the  two  rocks  occur  near  together,  though  actual  contacts  have  not  been  found. 

8TG.   S.   C,   Sum.  Rep.,   1911,   pp.   241-2;   also  Guide  Book  No.   8,   Geol.  Congress,    p.   58. 

88  G.   S.   C,  Vol.  VII,   1894,   pp.   47  F. 

39  Geo.   Congress,   Guide   Book  No.   8,  p.  58. 
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A  little  farther  east  near  the  Sault  railway  what  is  believed  to  be  the  same  basal 
conglomerate  has  been  found  from  point  to  point  resting  on  the  upturned  rocks  of  the 
Sudbury  series.  The  first  occurrence,  south  o?  the  railway  at  Algoma,  does  not  show 
the  relationships  clearly,  though  the  conglomerate  includes  pebbles  of  quartzite  like  the 
steeply  tilted  Sudburian  quartzite  close  by.  South  of  Walford  on  the  north  shore  of 
Spanish  river  hills  of  conglomerate  with  quartzite  pebbles  rest  on  tilted  quartzite 
for  half  a  mile;  and  similar  conglomerate  with  quartzitic  matrix  and  sparsely  scattered 
boulders  and  pebbles  is  found  on  hills  just  south  of  Espanola  station.  Three  miles 
south  of  the  town  of  Espanola  near  the  Algoma  Eastern  railway  a  greywacke  con- 
glomerate rests  with  a  well-marked  unconformity  on  Sudburian  quartzite.  The  contact  is 
continuous  for  a  third  of  a  mile  and  what  appears  to  be  the  same  conglomerate  occurs 
a  mile  west  at  several  points  for  two  miles  to  the  southwest. 

A  few  miles  to  the  east  on  Lake  Penage  conglomerate  areas  occur  at  the  west  end 
and  at  various  points  on  the  north  shore;  as  well  as  on  the  south  shore  of  Round  lake, 
the  next  to  the  east.  The  same  type  of  conglomerate  runs  for  more  than  a  mile  east 
of  Ramsay  lake  and  also  forms  an  area  of  more  than  a  square  mile  on  its  north  side, 


Smooth  surfa:e  of  Quartzite  under  Till'te,  north  of  Ramsay  Lake 


showing  in  several  places  a  striking  discordance  with  the  tilted  quartzite  beneath, 
which  has  a  smooth  surface.  Nine  miles  east  of  the  Ramsay  lake  area  a  band  of  con- 
glomerate runs  northeast  for  several  miles,  and  similar  conglomerates  have  been  shown 
by  Collins  to  continue  to  Gowganda  and  to  Cobalt,  where  the  famous  silver  bearing 
conglomerate  is  pretty  certainly  of  the  same  age. 

The  basal  conglomerates  in  these  localities  have  many  features  in  common  though 
the  matrix  varies,  as  would  be  expected,  with  the  character  of  the  rocks  beneath,  being 
arkose  above  granite  or  gneiss  and  greywacke  or  quartzite  above  other  rocks.  There 
are  always  several  kinds  of  rocks  enclosed,  invariably  granite  boulders,  even  when 
several  miles  from  any  granite  outcrop,  and  almost  invariably  greenstones  or  green 
schist  and  also  banded  silica  and  iron  ore  from  the  Keewatin,  as  well  as  quartzite, 
greywacke  or  slate  from  the  Sudbury  series.  Usually  the  pebbles  and  boulders  vary 
from  angular  to  subangular  and  well  rounded:  and  in  most  places  a  little  search  will 
show  boulders  with  diameters  of  one  or  two  feet,  larger  than  flowing  water  would 
readily  transport,  while  in  several  places  boulders  with  diameters  of  from  four  to  eleven 
feet  may  be  seen. 
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On  the  other  hand,  there  is  great  diversity  in  the  proportion  of  boulders  to  the 
matrix,  some  of  the  conglomerates  being  made  up  mainly  of  large  and  small  frag- 
ments crowded  together,  while  others  have  the  boulders-  very  sparsely  scattered.  Well 
marked  bedding  is  seldom  found  in  the  actual  basal  conglomerate  but  stratified  ma- 
terials are  often  found  just  above  it  or  intercalated  between  two  sheets  of  the  con- 
glomerate. The  features  mentioned  are  characteristic  of  tillite. 

In  a  number  of  places  the  conglomerate  rests  on  rock  which  was  evidently 
weathered  in  situ:  but  in  at  least  five  places  the  underlying  rock  surface  is  clean 
swept  and  smooth  or  gently  rounded.  Examples  of  the  latter  are  seen  south  of  Es- 
panola,  on  the  north  shore  of  Ramsay  lake,  and  on  the  other  side  of  the  same  con- 
glomerate area  half  a  mile  north,  at  two  or  three  places  in  the  Gowganda  region,  and 
as  pointed  out  by  Dr.  Miller,  near  Doherty  station  on  the  T.  and  N.  0.  railway. 

Relation  of  the  Sudbury  Animikie  to  the  Huronian 

The  rocks  enclosed  in  the  nickel  basin  near  Sudbury  are  isolated  by  the  upturned 
rim  of  the  sheet  of  nickel  eruptive  from  the  surrounding  rocks  and  some  uncertainty 
exists  as  to  their  age.  In  the  first  map  of  the  region  by  Dr.  Bell  they  were  marked 
Cambrian,  but  in  the  text  of  his  report  it  is  stated  that  they  "may  be  Upper  Huronian 
or  possibly  Lower  Cambrian."10  Tn  later  writings  they  have  generally  been  considered 
Animikie  or,  in  accordance  with  the  classification  of  the  International  Committee, 
Upper  Huronian,  which  is  the  equivalent  of  the  Animikie  of  Lake  Superior.  As  this 
area  is  hundreds  of  miles  from  the  nearest  undoubted  Animikie  the  correlation  is 
naturally  somewhat  uncertain,  since  it  is  largely  lithological.  Dr.  Collins  has  re- 
cently suggested  the  name  Whitewater  series  for  them  because  of  this  uncertainty.  It 
has  been  shown  on  former  pages  that  the  Ramsay  Lake  conglomerate  is  the  equivalent 
of  the  basal  conglomerate  in  the  typical  Huronian  region,  and  the  suggestion  has  been 
made  that  the  Trout  Lake  conglomerate,  resting  on  the  nickel  eruptive  and  at  the  base 
of  the  series  of  sediments  in  the  nickel  basin,  may  be  of  the  same  age.  The  two  con- 
glomerates have  some  features  in  common.  They  are  both  coarse  textured  and  con- 
tain many  boulders  of  granite;  and  there  are  phases  of  the  two  which  look  somewhat 
alike.  They  are  only  seven  and  a  half  miles  apart  and  if  formed  at  the  same  time 
they  should  be  closely  alike,  since  the  conditions  would  not  have  varied  much  in  so 
short  a  distance;  but  a  careful  comparison  shows  that  they  differ  from  one  another  in 
important  ways. 

Before  proceeding  to  compare  them  it  is  well  to  note  that  the  Trout  lake  con- 
glomerate, having  rested  for  a  great  length  of  time  upon  a  sheet  of  molten  rock  6,000 
feet  thick,  is  in  most  places  profoundly  metamorphosed  so  that  there  is  an  actual 
transition  between  the  conglomerate  and  the  micropegmatite  beneath.  In  many  places 
also  it  has  been  squeezed  into  schist  conglomerate  and  on  the  whole  it  looks  far  more 
ancient  than  it  really  is.  Parts  of  it  were  even  mapped  by  Dr.  Bell  as  Laurentian 
gneiss.  Tn  order  to  get  a  correct  idea  of  it  the  greatly  altered  sections  along  the  Can- 
adian Pacific  railway  should  be  left  out  of  account  and  only  the  least  modified  parts 
should  be  used  for  comparison  with  other  conglomerates.  The  least  changed  outcrops 
arc  on  certain  high  and  rough  hills  north  of  Cameron  creek  near  Sultana  mine,  at  the 
southwest  end  of  the  nickel  basin,  where  the  eruptive  sheet  is  relatively  thin  and  has 
had  less  effect  than  elsewhere.  Here  one  finds  a  dark  gray  fine  grained  matrix  en- 
closing pebbles  and  boulders  of  granite,  quartzite  and  greenstone.  The  granite  boulders 
are  often  three  feet  in  diameter,  and  one  was  found  with  diameters  of  3%  f<  et  by  5  feet 
so  that  the  rock  suggests  tillite.  In  various  places  the  Trout  Lake  conglomerate  con- 
tains pebbles  of  chert   as  well   as  those  mentioned. 

The  Ramsay  Lake  conglomerate  (basal  Huronian)  has  a  matrix  of  greywacke, 
much  more  silicious  than   that  of  the  Trout  Lake  conglomerate,  and  thus  far  no  chert 
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pebbles  or  boulders  have  been  found  in  it,  so  that  the  two  have  marked  points  ot 
difference. 

The  Whitewater  series  includes  also  thousands  of  feet  of  tuff  and  of  black  car- 
bonaceous slate,  with  a  gray  sandstone  on  top,  the  whole  amounting  to  more  than 
9,000  feet.  If  we  compare  this  with  the  typical  Huronian  TO  miles  to  the  west  we  find 
only  one  variety  of  rock  common  to  both,  the  basal  conglomerate.  The  typical  Huron- 
ian includes  no  tuff,  black  slate  nor  gray  sandstone,  and  the  Whitewater  series  lacks 
white  quartzite,  except  in  trifling  amounts,  red  arkose,  jasper  conglomerate  and  lime- 
stone. The  upper  conglomerate  of  the  Huronian  has  no  equivalent  in  the  Whitewater 
series.  It  will  be  seen  then  that  the  two  series  differ  in  every  respect  except  that  each 
has  a  basal  boulder  conglomerate. 

If  we  compare  the  Whitewater  series  with  the  typical  Animikie  on  Thunder  bay, 
400  miles  west,  we  find  that  both  have  a  basal  conglomerate,  a  thick  sheet  of  black 
slate  containing  anthraxolite,  and  a  gray  sandstone,  sometimes  called  quartzite,  how- 
ever, on   Thunder  bay. 

The  tuff  of  the  Whitewater  series  is  lacking  in  the  west;  and  the  iron-bearing 
lower  portion  of  the  western  Animikie,  chert  or  jasper  and  siderite,  is  almost  lacking 
in  the  east.  It  is  evident  that  the  resemblance  between  the  Whitewater  series  and  the 
typical  Animikie  is  much  more  striking  than  that  between  the  Whitewater  series  and 
the  Huronian,  though  the  former  is  far  away  and  the  latter  close  by.  Unless  more 
convincing  evidence  can  be  brought  forward  than  any  known  at  present  the  sedi- 
mentary series  resting  on  the  nickel  eruptive  should  be  considered  Animikie. 

As  the  series  has  been  described  in  reports  on  the  Sudbury  region  it  will  not  be 
necessary  to  give  details  as  to  the  subdivisions  here. 

The  Keweenawan 

Although  rocks  considered  Keweenawan  occur  in  or  near  the  Sudbury  and  Huron- 
ian areas  they  are  not  so  largely  developed  as  to  give  them  much  importance  in  the 
scheme  of  classification,  and  they  will  be  referred  to  here  merely  to  complete  the 
subdivisions  of  the  pre-Cambrian.  Near  Sudbury  the  only  rock  classed  as  Keweenawan 
is  the  nickel  eruptive  itself;  and  the  proof  of  its  exact  age  is  not  very  certain.  Its 
metamorphism  of  the  Trout  Lake  conglomerate  which  rests  upon  it  proves  that  it  is 
later  than  the  Whitewater  series,  probably  of  Animikie  age.  but  how  much  later  is 
doubtful.  It  might  be  Cambrian  or  Ordovician  so  far  as  positive  evidence  goes,  but 
the  Keweenawan  was  a  period  of  great  eruptive  and  also  irruptive  activity  and  we 
are  not  aware  even  of  dikes  of  eruptive  rocks  in  Ontario  which  can  be  dated  positively 
as  Paleozoic.  It  is  natural  therefore  to  place  the  huge  laccolithic  sill  of  the  nickel 
eruptive,  iy4  miles  thick  and  covering  more  than  400  square  miles,  in  the  great  vol- 
canic period  of  the  late  pre-Cambrian. 

Sedimentary  rocks  of  Keweenawan  age  occur  with  eruptives  at  Point  Mamainse,  a 
little  north  of  the  west  end  of  the  typical  Huronian.  They  are  the  usual  coarse  sand- 
stones and  conglomerates  and  will  not  be  described  further. 

Summary 

From  the  account  of  the  pre-Cambrian  north  of  Lake  Huron  just  completed  it  will 
be  seen  that  in  a  region  175  or  200  miles  long  from  east  to  west  and  50  broad  from 
north  to  south,  including  the  typical  Huronian  and  the  Sudbury  district,  there  are 
rocks,  both  sedimentary  and  eruptive,  of  every  recognized  series  of  the  pre-Cambrian 
of  Canada,  with  the  exception  of  the  Couchiching,  which  Lawson  places  below  the 
Keewatin  some  hundreds  of  miles  to  the  west.  There  is  no  other  known  region  where 
all  the  pre-Cambrian  elements  come  so  close  together  and  no  other  so  favorably  placed 
to  solve  the  difficulties  of  classification.  It  has  the  great  advantage  also  that  the  first 
reasonably  accurate  map  of  the  northern  pre-Cambrian  was  made  in  the  typical  Huronian 
region  and  that  authentic  Huronian  and  Laurentian  rocks  as  named  by  the  founder  of 
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our  geology  occur  there  in  characteristic  outcrops.  The  region  gives  a  fixed  starting 
point  from  which  to  expand  our  knowledge  of  the  most  ancient  formations.  The  follow- 
ing divisions  can  be  distinguished,  beginning  with  the  oldest.  The  Keewatin  (iron 
ranges,  schists  and  basic  eruptives) ;  the  Grenville  (schists,  quartzite  and  a  little  crystal- 
line limestone);  Granite  eruptive  through  the  older  rocks;  the  Sudbury  series  (arkose, 
greywacke,  quartzite,  conglomerate  and  some  basic  eruptives);  Laurentian  granite  and 
gneiss  eruptive  through  all  the  older  rocks;  Huronian  (conglomerate,  quartzite,  arkose, 
and  limestone);  Animikie  (Whitewater  series,  conglomerate,  tuff,  carbonaceous  slate  and 
sandstone);  Keweenawan  (lavas,  conglomerate  and  sandstone  near  Mamainse,  probably 
the  nickel  eruptive,  at  Sudbury);  Sault  Ste.  Marie  sandstone  and  shale,  probably  Cam- 
brian;   Ordovician  shales  and  Silurian  limestone  and  shale  on  islands  to  the  south. 

Unfortunately  the  relations  of  these  different  formations  are  often  difficult  to  work 
out,  since  fossils  are  found  only  in  the  Ordovician  and  Silurian,  and  the  column  of  the 
more  ancient  rocks  is  nowhere  continuous.  In  most  of  the  earlier  work  the  Grenville, 
the  older  granite,  and  the  Laurentian  have  been  confounded;  and  the  Sudbury  series 
and  the  Animikie  have  been  confused  with  the  Huronian.  It  has  been  the  purpose  of 
this  paper  to  disentangle  these  two  groups  and  to  present  an  orderly  sequence  of 
rocks  as  to  age.  From  the  historical  point  of  view  the  following  was  the  succession  of 
events: 

keewatin — Volcanic  eruptions,  mostly  of  basic  lavas,  and  the  deposit  in  the  sea 
of  sediments  rich  in  silica  and  iron.  The  floor  on  which  the  deposits  were  laid  down 
is  unknown. 

grenville— Deposit  of  muddy  and  sandy  sediments  on  a  sea  bottom  which  is  no 
longer  known  to  exist.     The  relations  to  the  Keewatin  are  uncertain. 

A  time  of  great  granite  eruptions  tilting  and  metamorphosing  the  older  rocks, 
followed  by  a  prolonged  dry  land  period  of  erosion. 

SUDBURIAN — Coarse  sediments  due  to  the  weathering  under  cool  climate  or  pos- 
sibly desert  conditions  of  a  land  surface  consisting  largely  of  granite,  producing 
boulders,  gravel,  feldspathic  and  pure  quartz  sand  as  well  as  mud.  The  deposits  have 
characters  suggesting  that  they  may  have  been  formed  largely  on  land,  on  a  floor  not 
yet  discovered;  but  volcanic  eruptions  showing  pillow  structure  toward  the  close 
seem  to  have  been  submarine. 

The  Laurentian  batholiths  of  granite  and  gneiss  lifted  the  Sudburian  and  other 
rocks  into  mountain  ranges  which  were  later  destroyed  by  weathering  and  erosion 
under  continental  conditions,  producing  a  peneplain. 

huronian — Begins  with  boulder  conglomerate  or  tillite  resting  on  the  pre-Huron- 
ian  peneplain,  formed  under  glacial  conditions;  followed  by  the  shallow  water  of 
lakes  or  the  sea,  in  which  deltas,  sometimes  of  pure  quartz  sand,  but  often  containing 
much  undecomposed  feldspar,  were  spread  out  thickly,  probably  all  under  a  cool 
climate.     Some  limestone  formed. 

ANIMIKIE— Boulder  conglomerate  followed  by  explosive  volcanic  activity  when 
glass  fragments  f«ll  into  water  and  were  buried  later  under  thousands  of  feet  of  mud 
charged  with  organic  matter.  The  series  ends  with  the  laying  down  of  coarse  muddy 
sand. 

KEWEENAWAN— Great  volcanic  eruptions  and  formation  of  laccolithic  sheets  with 
subordinate  coarse  sediments.  Probably  warm  climate  and  desert  conditions,  since  the 
sediments  are  mostly  red. 


THE   CHEMICAL  COMPOSITION  OF  NATURAL  GAS 
FOUND  IN  ONTARIO 
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Object  of  Investigation  into  Composition  of  Natural  Gas 

It  seemed  desirable  to  undertake  an  investigation  of  this  kind  both  from  the  im- 
portance of  natural  gas  as  one  of  the  mineral  products  of  Ontario,  ranking  as  it  does 
about  sixth  in  value,  and  also  from  consideration  of  the  fact  that  no  systematic  ex- 
amination has  been  made  of  this  most  interesting  product  in  the  past.  All  natural  gas 
has  been  considered  to  be  the  same  provided  it  would  burn.  Yet  even  minute  changes 
in  the  composition  may  be  of  great  importance  as  can  be  seen  by  the  alteration  of  even 
a  fraction  of  one  per  cent,  of  certain  constituents.  This  was  forcibly  brought  to  the 
attention  of  many  consumers  during  the  last  few  months-  when  a  change  was  made  in 
the  source  of  supply  sent  into  certain  towns,  the  gas  from  Kent  being  substituted  for 
that  obtained  from  Haldimand,  Welland  and  Norfolk.  A  reference  to  the  analyses 
given  will  show  that  the  disturbance  was  caused  by  about  one-half  of  one  per  cent,  of 
hydrogen  sulphide.  As  far  as  the  heating  power  was  concerned,  which  is  the  only 
thing  which  gives  th'e  gas  any  value,  this  meant  only  an  inappreciable  change.  Even 
if  hydrogen  sulphide  had  no  calorific  power,  the  substitution  of  such  a  small  amount 
would  be  negligible,  but  it  has  a  substantial  fuel  value,  so  the  effectual  change  in  the 
gas  for  heating  purposes  was  insignificant;  yet,  the  actual  practical  effect  both  to  the 
producer  and  consumer  was  very  considerable. 

If  less  than  one  per  cent,  can  make  a  difference  in  the  composition  of  the  gas  it 
seemed  desirable  that  the  other  ninety-nine  per  cent,  should  be  investigated  and  a  defi- 
nite knowledge  of  its  composition  acquired.  A  study  of  the  composition  and  the  varia- 
tions in  this  composition  in  different  fields  and  different  parts  of  the  same  field  might 
not  unreasonably  be  expected  to  be  an  aid  in  the  exploration  for  gas. 

General  Considerations  in  Sampling  Natural  Gas 

In  order  to  determine  whether  and  to  what  extent  there  are  variations  in  the  gas 
in  different  parts  of  the  same  field,  it  is  obvious  that  the  only  method  which  can  lead 
to  this  result  is  to  take  a  number  of  samples  from  the  wells  direct  and  not  from  pipe 
lines  supplied  from  a  number  of  different  wells.  An  analysis  of  a  mixture  from  dif- 
ferent sources  can  never  determine  variations  in  the  sources  themselves.  Illustrations 
of  this  statement  will  be  seen  when  the  analyses  are  considered.  Of  course  if  the 
object  of  an  analysis  is  to  determine  what  kind  of  fuel  is  being  supplied  to  any  par- 
ticular place,  the  sample  is  properly  taken  from  the  pipe  line.  No  doubt  many  of  the 
analyses  quoted  are  made  with  this  object,  but  they  should  not  be  confused  with  those 
intended  to  show  variations  in  composition  in  different  parts  of  the  same  field. 

The  only  rational  way  to  ascertain  the  composition  of  a  gas  in  any  field  is  to 
sample  a  number  of  wells  distributed  in  some  systematic  way  over  the  area  in  ques- 
tion before  any  considerable  amount  of  gas  is  drawn  from  the  field.  It  is  plain  that 
once  gas  is  piped  from  any  area  the  original  disposition  of  the  gas  is  altered,  as  it 
begins  to  flow  towards  the  wells  supplying  gas  to  the  mains  to  replace  that  which  is 
drawn  off.  It  can  be  readily  seen  that  this  will  complicate  matters  and  put  it  beyond 
our  power  to  ascertain  the  absolute  truth,  but  by  taking  samples  in  the  way  outlined 
above  before  the  field  has  been  drawn  upon  and  then  again  from  the  same  wells  when 
the  pressure  has  dropped  say  20  per  cent.,  and  again  after  a  further  substantial  drop 
in  pressure,  some  close  approximation  of  the  true  composition  must  be  arrived  at.  As 
far  as  the  gas  in  some  of  the  fields  in  Ontario  is-  concerned,  it  is  too  late  to  make  a 
systematic  investigation  of  it,  although  it  will  be  seen  in  discussing  the  results  of  the 
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analyses  that  probably  there  has  been  no  great  change  in  the  composition  of  the 
gas-,  but  in  others,  notably  the  Kent  field,  the  degree  to  which  the  gas  is  exhausted  is 
so  small  that  the  results  are  almost  of  as  much  value  as  if  they  had  been  obtained  in 
the  first  days  of  operation,  and,  if  continued  as  indicated  above,  in  the  end  a  true 
idea  will  be  had  of  the  composition  and  variations  of  the  gas  in  different  parts  of  this 
most  interesting  and  valuable  area.  For  fields-  which  will  be  discovered  in  the  future 
there  is  no  reason  why  our  knowledge  should  not  be  complete. 

Method  of  Sampling 

Having  decided  that  the  gas  should  be  sampled  at  the  wells  the  way  in  which  this 
can  best  be  done  will  be  considered.  The  gas-holders  must  be  convenient  to  handle 
and  capable  of  containing  an  ample  supply  of  gas  for  analysis.  The  writer  first  used 
those  made  of  glass  supplied  by  dealers  in  chemical  apparatus  and  illustrated  in  their 
catalogues.  These  are  simply  glass  tubes  of  various  sizes-,  two  inches  more  or  less  in 
diameter  and  four  inches  more  or  less  in  length  terminating  at  each  end  in  a  small 
tube  fitted  with  a  ground  glass  stop  cock.  These  did  not  appear  to  be  convenient, 
the  chief  objection  being  their  small  capacity;  they  hold  250  to  over  500  c.c.  If  it 
should  be  necessary  to  re-sample  any  well  owing  to  the  quantity  taken  at  first  prov- 
ing insufficient,  it  would  in  some  cases  take  several  days  to  secure  another  sample.  It 
seemed  desirable,  therefore,  in  order  to  provide  against  all  accidents  in  the  laboratory, 
to  take  a  sample  of  gas  containing  not  less  than  two  litres.  Glass  vessels  of  any  kind 
capable  of  holding  this  amount  would  be  inconvenient  to  take  to  and  from  the  wells, 
and  accordingly  it  was  decided  to  use  metal  holders,  and  tin  cylinders  as  shown  in 
accompanying  sketch  were  made.  These  contain  a  little  more  than  two  litres.  Before 
using,  each  cylinder  was  tested  for  leaks  by  plugging  one  end,  connecting  the  other 
with  a  bicycle  pump,  holding  under  water  and  forcing  air  into  it.  Any  leak  is 
instantly  indicated  by  bubbles.  These  tin  cylinders  were  used  in  preference  to  steel 
ones,  provided  with  taps  at  each  end,  on  account  of  their  lightness  and  consequent 
convenience  in  handling.  Any  cylinder  provided  with  taps  capable  of  holding  gas  per- 
fectly must  necessarily  be  fairly  heavy  in  construction,  whereas,  these  tin  cylinders, 
which  in  the  end  proved  very  satisfactory  and  convenient  both  for  the  collection  of 
the  samples  and  afterwards  in  the  laboratory  could  be  made  into  a  package  of  six  or 
eight  tubes  and  carried  as  conveniently  as  a  small  hand  valise.  The  only  point  in 
which  a  tap  is  superior  to  the  method  used  in  closing  the  ends  is  that  the  tap  is  more 
conveniently  closed.  This  cylinder  is  only  to  be  closed  once  in  the  field,  hence,  there 
does  not  seem  to  be  any  reason  for  introducing  taps  with  all  the  attendant  anxiety 
about  possible  leaks  at  the  tap. 

A  few  preliminary  samples  were  taken  in  the  ordinary  glass  holders  both  by  dis- 
placing water  and  displacing  air.  When  water  was  used  the  gas  was  allowed  to  blow 
through  about  two  minutes  after  the  water  was  gone.  If  air  displacement  was  used 
five  minutes  were  given.  These  samples  showed  at  the  most  0.1  per  cent,  oxygen.  Be- 
fore the  tin  cylinders  were  tried,  in  order  to  have  some  measure  of  the  time  it  would 
take  to  fill  one  of  the  tubes  with  gas  at  the  rate  it  was  allowed  to  blow  through,  pro- 
vided the  cylinders  were  empty,  the  cylinder  was  first  filled  with  water  and  then  gas 
or  air  blown  in — the  water  was  gone  in  less  than  one  minute.  Now  the  employment 
of  the  air  displacement  method  is  based  on  the  assumption  that  there  is  some  kind  of 
uniform  diffusion  of  air  and  gas  in  the  holder  used.  If  the  gas  is  blown  in  at  such  a 
rate  as  to  fill  the  cylinder  in  one  minute,  then  provided  the  diffusion  of  the  air  and 
gas  is  perfect,  at  the  end  of  one  minute  the  mixture  in  the  cylinder  would  be  50  per 
cent,  air  and  50  per  cent,  gas;  at  the  end  of  two  minutes  it  should  be  25  per  cent,  air 
and  so  on.  At  t he  end  of  10  minutes  there  should  only  be  0.1  per  cent,  air  in  the 
cylinder.  In  order  to  remove  this  and  allow  for  irregularities,  15  minutes  were  de- 
cided on  as  a  sufficient  time,  and  the  gas  allowed  to  flow  at  a  rate  stronger  than  one 
could  blow  with  the  mouth. 
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Troubles  with  Air  in  Samples 

A  batch  of  11  samples  was  taken  in  the  way  explained  above.  They  were  al- 
most a  complete  failure.  Only  one  contained  no  oxygen  at  all;  another  had  0.2  per 
cent.,  equivalent  to  1  per  cent,  air;  two  more  had  a  little  less  than  2  per  cent,  oxygen 
or  less  than  10  per  cent,  air  and  the  rest  contained  over  10  and  up  to  30  per  cent.  air. 
The  high  oxygen  samples-  were  discarded  as  absolutely  useless.  The  cylinders  were 
tested  again  for  leaks  and  found  to  be  perfectly  tight.  Moreover,  they  were  under 
slight  pressure  due  mainly  to  the  fact  that  the  temperature  outside  on  the  days  these 
first  samples  were  taken  was  about  20°F.  and  of  course  the  gas  expanded  on  being 
brought  into  a  laboratory  at  say  65°.  Any  leak  would,  therefore,  have  been  outwards  not 
inwards.     The  time  was  then  increased  to  2o  minutes,  and  as  the  best  results  seemed 


n r~  -_■*& 


Adj 

jsT/'r 

q  top 

i  P'P<s 
J" to  6  lg- 

4  pipe 
3^Jong 

ti>beV\ 
ng  -^>A 

E 

tube 

-rz--~ 

b 

fo 

1     ,.         ^V 

jSh'inq 

r  connection 

i'Rubber 
6"  lo 

Gloss 
reduce 

to  well 

§** 

ubber  tube\ 

A"  long  — -* 

i  " 

wired 

on 

-**& 

0^-16   e 

--Tv 


Nil • 


STARTING    POSITION 


yeie 


let 


Tin   cylinder 

18"  long    J "dio meter 


£  did.  nipple    I    Ig. 

on  eocU  end  of  cylinder 

to   receive  rubber  tubing 


RUNNING    POSITION 


■4    /ong 


Gas  sampling  Cylinder 

to  be  obtained  at  the  lower  pressure  wells  where  not  such  a  strong  stream  was  al- 
lowed to  pass  through,  a  gentler  flow  was  used.  Of  the  three  samples  taken  this  way 
one  contained  1.4  per  cent,  oxygen  or  7  per  cent,  air  and  was  discarded;  another  had 
.1  per  cent,  and  one  a  trace  only.  After  this  the  water  displacement  method  was  used 
with  entirely  satisfactory  results.  Out  of  nearly  40  samples  taken  with  water  the 
worst  showed  only  .1  per  cent,  oxygen,  and  in  this  case  the  rubber  tubing  shown  in 
the  sketch  blew  off  towards  the  end  of  the  operation  and  of  course  there  was  a  chance 
for  air  to  enter. 


Mode  of  Sampling  with  Water 

The  operation  with  water  was  carried  out  as  follows: — The  tubes  are  most  con- 
veniently filled  with  water  in  town  at  a  tap  by  slipping  the  x/2  inch  rubber  tubing  over 
the  tap,  holding  the  tube  upwards  and  turning  the  water  on  partly  till  it  flows 
out  of  the  top  of  the  cylinder.  The  two  pieces  of  rubber  tubing  at  the  ends  are 
then  liirned  over  and  tied  with  s-trine. 
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Details  of  Sampling  at  the  Well 

The  method  of  sampling  at  the  well  can  be  seen  by  reference  to  the  sketch.  Most 
of  the  wells  sampled  had  a  ^-inch  connection  for  a  pressure  gauge  Into  which  the 
%-inch  bushing  was  screwed.  Then  the  valve  on  the  well  was  opened  till  the  maximum 
flow  used  in  the  operation  was  reached.  This  was  about  as  strong  as  one  could  blow 
with  the  mouth.  Then  the  adjusting  tap  was  nearly  closed  so  that  only  an  extremely 
small  flow  of  gas  came  through.  The  cylinder  is  then  held  slightly  inclined  upward 
as  shown  in  sketch,  and  connection  made  with  the  giass-  reducer  into  the  rubber  tub- 
ing wired  to  the  inlet  end.  The  water  of  course  immediately  begins  to  flow,  and,  as  it 
is  reduced  in  quantity,  the  outlet  end  is  gradually  lowered,  keeping  thus  always  a  water 
seal  on  the  outlet.  Towards  the  last  the  tube  is  nearly  vertical.  The  water  takes  a  little 
more  than  a  minute  to  flow  out.  Then  the  adjusting  tap  is  gradually  turned  on  full 
and  the  gas  allowed  to  flow  through  for  five  minutes.  After  this  pinch  the  rubber  tub- 
ing at  the  outlet  end  and  almost  immediately  afterwards  close  the  adjusting  tap  and 
pinch  the  rubber  tubing  at  the  inlet  end.  Detach  this  from  the  glass  reducer  and  turn 
over  both  ends  carefully  and  lash  securely  with  string,  taking  care  not  to  turn  the  rub- 
ber tubing  over  sharp  on  the  end  of  the  tin  nipple,  whereby  it  might  be  cut.  At  wells 
where  the  %-inch  connection  was  vertical  an  elbow  was  used,  as  it  is  most  convenient 
to  have  the  gas  flowing  out  horizontally  into  the  H-inch  pipe.  The  writer  believes 
that  the  water  method  is  much  the  easiest  and  most  satisfactory.  "With  holders  of 
any  reasonable  capacity  the  air  displacement  method  must  lead  either  to  an  unneces- 
sary loss  of  time  or  occasionally  spoilt  samples.  The  method  of  sampling  is  given  in 
detail  as  it  is  evident  on  seeing  many  of  the  analyses  of  gas  published  that  the  irregularity 
of  diffusion  of  air  and  gas  is  not  generally  fully  realized.  A  number  of  results  show- 
ing oxygen  are  given  for  illustration.  There  is  not  the  slightest  reason  for  believing 
that  there  is  a  trace  of  oxygen  in  any  of  the  Ontario  gases.  Further  grounds  for 
thinking  that  it  never  exists  in  natural  gas  will  be  given  later  on. 

Difficulties  in  Sampling  when  Hydrogen  Sulphide  is  Present  in  Qas 

Some  trouble  was  experienced  in  sampling  the  Kent  gas  writh  tin  cylinders  owing 
to  the  presence  of  hydrogen  sulphide  in  the  gas.  It  was  anticipated  that  there  would 
be  some  reaction  between  the  metal  cylinder  and  the  gas,  and  the  original  plan  was  to 
take  check  samples  for  hydrogen  sulphide  only  in  glass  holders  from  two  of  the 
wells.  These  could  be  small,  say  250  c.c.  It  was  thought  that,  as  the  cylinders  were 
made  of  the  same  material  and  were  of  the  same  size,  it  would  be  shown  that  a  cer- 
tain definite  amount  of  the  sulphide  would  be  eliminated  and  that  this  could  be  ap- 
plied as  a  constant  correction  on  all  the  other  samples.  It  was  found,  however,  that 
a'.l  the  hydrogen  sulphide  was  eliminated  in  the  case  of  samples  containing  as  No.  2, 
0.3  per  cent.  It  was  therefore  necessary  to  sample  all  the  wells  for  hydrogen  sulphide 
using  glass  holders.  The  sampler's  trouble  was  caused  by  the  fact  that  the  hydrogen 
sulphide  was  too  easily  eliminated.  Just  at  the  very  time  this  happened  the  producers 
and  consumers  of  the  Kent  gas  were  having  difficulties  of  exactly  the  opposite  kind. 
This  seemed  an  unnecessary  aggravation  to  the  sampler. 

The  presence  of  hydrogen  sulphide  in  any  gza  is  usually  known  beforehand.  It 
is  very  easily  identified  by  means  of  lead  acetate.  A  freshly  wade  solution  of  this 
salt  was  used  in  testing  the  Kent  and  all  the  gases  except  where  this  compound  was 
known  to  be  absent.  If  filter  paper  be  moistened  by  the  solution  and  exposed  to  the 
gas,  a  dark  coloration  is  almost  instantly  produced  by  hydrogen  sulphide.  By  notic- 
ing the  difference  in  the  rapidity  and  intensity  of  the  coloration  by  gas  from  two 
wells  the  hydrogen  sulphide  of  which  has  been  determined  quantitatively  it  was  found 
that  the  percentage  could  be  estimated  approximately  by  the  eye.  With  more  practice 
and  using  a  more  dilute  solution  no  doubt  a  fairly  accurate  determination  of  the  hy- 
drogen sulphide  could  be  made. 
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For  wells  showing  hydrogen  sulphide  by  the  lead  acetate  test,  a  small  glass  holder 
containing  say  250  c.c.  could  be  filled  for  the  determination  of  this  compound  only,  In 
addition  to  taking  a  sample  in  the  tin  cylinder  for  the  other  constituents.  This  would 
be  easier  than  handling  anything  of  glass  capable  of  holding  two  litres. 

History  of  Wells  Sampled 

General  Statement 

For  convenience  in  referring  to  the  accompanying  map,  all  the  wells  wnicn  were 
sampled  are  numbered  according  to  Counties,  the  boundaries  of  which  are  shown  by 
heavy  broken  lines.  The  information  regarding  the  wells  which  might  have  an  in- 
fluence on  the  composition  was  obtained  from  the  owners  of  the  wells.  In  some  cases 
records  had  not  been  kept  or  wells  had  been  sold  and  the  history  was  not  complete. 
Date  of  sampling  and  By  whom  taken  is  given  for  purpose  of  future  reference.  A  brief 
statement  is  also  made  regarding  each  field.  Commencing  at  the  west  end  the  various 
areas  sampled  are  briefly  described. 

Essex  Gas  Field 

This  field  was  abandoned  by  the  gas  operators  about  two  years  ago.  A  few  wells 
are  still  supplying  gas  to  farm  houses.  The  field  was  a  small  one,  probably  not  over 
three  square  miles  in  area.  A  description  with  log  of  the  first  well  drilled  nere  is 
given  in  a  paper  by  Eugene  Coste  entitled  "Natural  Gas  in  Ontario"  l  Jour.  Can.  Min. 
Inst.  Vol.  III).  The  following  notes  are  taken  from  this  paper.  The  well  was  drilled 
in  January,  1889,  on  the  extreme  north  end  of  the  same  lot  as  the  one  sampled.  Gas 
was  found  at  a  depth  of  1020-1031  feet  in  dolomite  of  the  Guelph  formation.  The  well 
measured  over  10  million  cubic  ft.  "open  flow"  and  registered  460  lbs.  pressure. 

The  particular  well  sampled  was  on  the  Fox  farm,  lot  7,  Con.  1,  Tp.  of  Gosfieid 
South  about  300  feet  from  Lake  Erie.  The  original  pressure  of  this  well  is  said  to 
have  been  about  500  lbs.  and  depth  1020  ft.  The  pressure  is  now  about  50  lbs.  This 
well  is  called  Essex  Xo.  1,  in  list  of  analyses  and  on  the  map.  Sampled  May  1st,  1914, 
by  the  writer. 

Kent  Qas  Field 

This  small  but  valuable  area  first  appeared  as  a  gas  producer  in  1907.  The  pro- 
duction from  this  field  up  to  the  end  of  1913  amounted  to  about  31,000  million  cubic 
ft.  The  land  area  is  about  31  square  miles.  It  is  often  called  the  Tilbury  field  from 
one  of  the  townships  in  which  the  gas  is  found,  but  a  glance  at  the  plan  will  show 
that  the  field  takes  in  portions  of  the  townships  of  Romney  and  Raleigh.  All  parts  are 
not  of  equal  value,  the  portion  in  Romney  being  particularly  productive,  and  in  gen- 
eral, the  wells  with  the  largest  capacity  are  found  in  the  southern  part  of  the  field  ad- 
joining Lake  Erie.  Undoubtedly  the  gas-bearing  rock  extends  under  the  lake  some  dis- 
tance. The  gas  is  found  in  dolomite  of  the  Onondaga  formation.  (Jour.  Can.  Min.  Inst., 
Vol.  X,  p.  82.).  The  wells  sampled  were  selected  according  to  their  location  in  such 
a  way  as  to  have  a  systematic  distribution  over  the  gas  producing  area.  Owing  to  the 
difficulties  explained  under  the  description  of  the  method  of  taking  samples  and  to 
troubles  caused  by  the  presence  of  hydrogen  sulphide,  it  will  be  noticed  that  the  check 
samples  taken  for  hydrogen  sulphide  in  glass  holders,  and  the  general  sample  used  in 
determining  the  other  constituents  were  sometimes  obtained  on  different  dates.  In  all 
cases  the  capacity  is  the  number  of  cubic  feet  in  24  hours  as  measured  by  the  Pietot 
tube  after  the  well  was  finished.  All  the  samples  in  Kent  were  taken  by  the  writer 
with  the  exceptions  noted  later  on.    Tn>*  field  is  shown  on  plan  to  larger  scale. 
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Wells  Sampled 

Kent.  No.  1— Well  on  the  L.  S.  Baker  farm,  lot  161,  Raleigh  Tp.  This  well  is  1424 
ft.  deep.  Gas  was  found  at  intervals  from  1310  ft.-1420  ft.  Capacity  450,000.  Original 
pressure  566  lbs.  Pressure  now  565.  Drilled  Jan.,  1912.  Check  sample  for  H:S  taken 
in  glass  holder,  March  3rd,  1914.  General  sample  taken  11th  April.  Tested  with  lead 
acetate  23rd  March  and  11th  April;  on  latter  date  gave  faintly  perceptible  coloration 
in  about  5  seconds,  whereas  No.  2,  with  0.3  per  cent.  HjS  gave  a  strong  color  prac- 
tically instantly. 

Kent  No.  2 — Well  on  J.  W.  Askew  farm,  lot  173,  Tilbury  East  Tp.  Depth  1372  ft.; 
capacity  2,000,000  feet;  drilled  March,  1914;  pressure  522  lbs.  Sample  for  H;S  and  gen- 
eral sample  taken  March  23rd. 

Kent  No.  3 — Well  on  H.  Baldwin  farm,  lot  1S5,  Romney  Tp.  Depth  1387'  ft.;  gas 
found  from  1140  ft.-1380  ft.;  capacity  3,500,000;  drilled  July,  1911;  original  pressure 
585  lbs.;  pressure  now  when  closed  5  minutes,  436  lbs.  Sampled  for  H:S  April  11th; 
general  sample,  taken  May  30th  by  Mr.  L.  Near,  Field  Supt.  of  Union  Natural  Gas  Co. 

Kent  No.  4 — Well  on  D.  W.  Lee  farm,  lot  31,  Romney  Tp.  Depth  1380  ft;  gas 
found  1260  ft.-1375  ft;  capacity  1,800,000;  drilled  Dec,  1913;  original  pressure  483  lbs.; 
present  pressure  when  closed  5  minutes,  400  lbs.  Sampled  23rd  March;  H:,S  sample 
taken  11th  April. 

Kent  No.  5 — Well  on  Jas.  Halliday  farm,  lot  10,  Con.  13,  Tilbury  East  Tp.  Gas- 
found  1260  ft.-l383  ft.;  capacity  221,000;  drilled  early  in  1913;  original  pressure  510  lbs.; 
now,  450  lbs.  Sampled  23rd  March  for  H:S  and  general  sample. 

Kent  No.  6— Well  on  R.  &  E.  Graham  farm,  lot  12,  Middle  Rd.  South.  Depth  136S 
ft;  gas  1303  ft-1325  ft.;  capacity  500,000  ft;  drilled  April,  1907,  for  oil  and  bougnt 
from  the  oil  operators.  Original  pressure  not  known;  when  purchased  several  years 
ago  was  415  lbs.;  now  418  (due  no  doubt  to  shutting  off  waste  ot  gas  in  vicinity). 
Sampled  19th  March  (general)  and  3rd  March  for  H..S. 

Kent  No.  7 — Well  on  the  Dawson  farm,  lot  6,  Con.  15,  Tilbury  East.  Capacity 
2,000,000;  drilled  in  1909;  original  pressure  595;  present  519;  general  sample  taken 
23rd  March,  for  H;S  on  11th  April. 

Samples  of  the  Surface  Gas  from  the  Drift  taken  in  Kent 

Two  samples  of  this  kind  were  taken  in  Kent.  The  results  are  discussed  else- 
where under  "surface"  or  drift  gas.  The  exact  location  of  these  samples  is  shown  on 
map. 

Sample  called  "Howard  Tp.  Surface"  was  from  a  well  drilled  for  water  on  lot  7, 
Con.  12,  Howard  Tp.,  on  F.  Fenningsdorf's  farm.  The  information  following  is  obtained 
from  him.  Well  is  186  ft.  deep  and  is  in  hard  pan.  Xo  water  at  all  was  found  in 
well.  Rock  said  to  be  at  240  ft.  depth  in  neighborhood.  The  well  has  been  supplying 
gas  for  21  years  for  all  purposes  in  Mr.  Fenningsdorf's  house.  Two  other  farm  houses 
in  the  vicinity  have  been  using  gas  from  other  wells  for  the  same  length  of  time  and 
one  other  for  two  years.  What  this  means  in  quantity  will  be  discussed  as  indicated 
above.  At  the  time  the  well  was  drilled  the  pressure  was  measured  as  56  lbs.,  but  has 
not  been  tested  since.  The  owner  states  he  cannot  notice  any  drop  in  pressure.  Sampled 
March  2nd  by  writer. 

Sample  marked  "Raleigh  Tp.  Surface"  was  from  water  well  156  ft.  deep  on  lot  1, 
Con.  12,  Raleigh  Tp.  The  owner  of  the  well  used  the  gas  for  a  time  in  his  house  before 
the  pipe  lines  of  the  regular  producers  were  convenient.  Have  no  estimate  of  tne 
quantity  produced  by  this  well.  Sampled  3rd  April  by  Mr.  L.  Near,  Field  Superin- 
tendent of  the  Union  Natural  Gas  Co. 
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Gas  in  Lambton  County 

This  is  a  new  field  found  by  deep  drilling  in  Oil  Springs.  Further  details  re- 
garding this  discovery  will  be  found  under  "Natural  Gas  Industry  in  1913."  Two  wells 
were  sampled  here,  viz.: 

Lambton  No.  1— Fairbanks  well,  lot  18,  Con.  2,  Enniskillen  Tp.  Depth  1912  ft; 
gas  found  first  at  1898  ft.  Capacity  said  to  be  15,000,000  ft.  (Tube  used  only  capable 
of  measuring  11,000,000  feet);  pressure  830  lbs.  This  well  was  drilled  in  only  a  few 
days  before  it  was  sampled  by  the  writer  on  21st  March.  Lead  acetate  test  showed  no 
trace  of  H2S. 

Lambton  No.  2 — Well  drilled  by  the  Oil  Springs  Co.  This  well  was  sunk  in  the 
summer  of  1913.  It  is  only  about  700  feet  distant  from  Lambton  No.  1  (easterly  in  di- 
rection) consequently  it  could  not  be  shown  on  the  scale  used  on  the  map.  Pressure 
probably  same  as  No.  1,  not  measured.  Sampled  by  the  writer  on  21st  March.  Lead 
acetate  showed  no  trace  of  hydrogen  sulphide. 

Lambton  No.  3 — Well  on  east  V2  of  lot  26,  Con.  4,  Euphemia  Tp.  This  well  was 
still  being  drilled  when  sampled.  Owners  stated  it  was  about  1700  feet  deep  and  the 
gas  was  coming  from  about  1600.  Capacity  not  known.  Well  not  entirely  closed  when 
sample  was  taken  by  the  writer  from  pipe  leading  from  top  of  casing.  Lead  acetate 
showed  no  trace  of  H2S. 

Gas  in  Elgin  County 

This  small  gas  producing  area  in  Bayham  Tp.  was  found  in  1910.  Only  one  sample 
taken  here. 

Elgin  No.  1,  from  R.  Balcom  well  No.  1,  Vienna  village.  Depth  1330  ft.;  original 
pressure  710  lbs.;  present  pressure  350  lbs.;  drilled  in  Sept.,  1910;  gas  in  the  Clinton. 
Sampled  by  Mr.  Donald  Sharpe,  gas  inspector  for  that  district,  April,  1914. 

The  Welland=Haldimand=Norfolk=Brant  Gas  Field 

It  is  difficult  to  separate  the  areas  in  these  counties.  The  first  well  was  drilled  in 
August,  1889,  in  Bertie  Tp.,  Welland  Co.,  about  two  miles  north  of  Welland  No.  2 
shown  on  plan.  This  well  measured  1,700,000  cubic  ft.  and  was  836  ft.  deep,  gas  being 
in  White  Medina  sandstone.  The  pressure  was  525  lbs.  This  information  is  taken 
from  paper  above  quoted  by  Mr.  Coste,  which  contains  logs  of  a  number  of  wells  in 
Welland  Co.  Since  that  time  the  drilling  has  extended  westward  through  Haldimand 
and  Norfolk  Counties  and  up  into  Brant  and  Wentworth.  In  general  the  gas-bearing 
rock  does  not  extend  back  far  from  Lake  Erie.  Most  of  the  gas  is  obtained  from 
Clinton  and  the  Red  and  White  Medina.  There  are  wells  in  all  the  townships  front- 
ing on  the  lake,  beginning  with  Bertie  in  the  East,  through  Welland,  Haldimand  and 
Norfolk.  Probably  the  most  productive  townships  have  been  Bertie,  Humberstone  and 
Rainham.  It  cannot  be  regarded  as  a  continuous  field.  It  will  be  noted  that  a  number 
of  the  wells  sampled  are  nearly  exhausted,  so  that  the  possible  influence  of  this  on 
the  composition  can  be  studied. 

Details  of  Wells  Sampled  in  Welland-Haldiitiand'N'orfo'k-Brant-W'entworth  Gas  Producing  Area 

A  brief  statement  is  given  of  the  history  of  the  wells  sampled  in  each  of  the 
counties.  In  many  cases,  owing  to  change  of  ownership  or  neglect  of  keeping  records, 
the  history  is  incomplete.  All  the  samples  in  this  territory  were  taken  by  Mr.  Donald 
Sharpe,  except  where  otherwise  stated. 

Nobfolk  No.  1 — J.  R.  Buck  well,  west  part  of  Village  of  Port  Rowan;  depth  1420 
ft.;  pressure  ir.n  lbs  originally;  present,  400  lbs.  Gas  in  Red  Medina.  Sampled  15th 
April. 
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Norfolk  No.  2 — E.  Foster  well  at  Port  Royal.  Depth  1410  It.;  pressure  now  400 
lbs.     Gas  in  Red  Medina;   sampled  loth  April. 

Norfolk  No.  3 — Well  in  Port  Dover.  Drilled  Jan.,  1912;  depth  1043  ft.  Mostly  White 
Medina.     Sampled  15th  April. 

Haldimand  No.  1— Well  on  lot  25,  Con.  ::.  Dunn  Tp.,  in  Port  Maitland.  Depth  880 
ft.;  original  pressure  350  lbs.;  capacity  1,000,000;  pressure  now  275  lbs.  Gas  in  White 
Medina.     Sampled  12th  March  by  Donald  Sharpe  and  the  writer. 

Haldimand  Xo.  2 — Well  on  H.  P.  Docker  farm,  lot  18,  Con.  4,  Dunn,  south  of  Dover 
Road.  Depth  930  ft;  original  pressure  4G5  lbs.;  now  300  lbs-.;  capacity  470.000;  drilled 
Nov.,  1912.     Gas  in  Red  Medina.     Sampled  8th  April. 

Haldimand  Xo.  3 — Well  in  Caledonia  village.  Depth  400  ft.;  original  pressure  245 
lbs.;    now  10  lbs.  Gas  in  Clinton.     Drilled  in  1894.     Sampled  3rd  April. 

Haldimand  Xo.  4 — The  Wm.  Carpenter  well  about  one  mile  from  Xo.  3.  Gas  at  390 
ft.;  pressure  245  !bs.  originally;  now,  140;  drilled  1908.     Sampled  April  3rd. 

Haldimand  Xo.  5. — Joseph  King's  well,  well  north  of  the  Grand  River,  North 
Cayuga  Tp.  Depth  725  ft;  pressure  now  225  lbs.  Gas  in  White  Medina.  Sampled  17th 
April. 

Haldimand  No.  i> — Well  on  Wm.  Pridmore  farm,  lot  22,  Con.  5,  South  Cayuga  Tp. 
Pressure  now  250  lbs.;    depth   785  ft.     Gas  in  Red  Medina.     Sampled  18th  April. 

Haldimand  No.  7 — Well  on  Jas.  Topp  farm,  South  Cayuga  Tp.  Pressure  now  285 
lbs.;   depth  700  ft.     Gas  in  Red  Medina.     Sampled  18th  April. 

Haldimand  No.  S — Well  on  R.  Windecker  farm,  lot  8,  River  Rd.,  North  Cayuga  Tp. 
Depth  735  ft.     Gas  in  White  Medina.     Pressure  now  250  lbs.     Sampled  17th  April. 

Haldimand  No.  9 — Well  on  Joseph  Steele  farm,  lot  18,  Con.  1,  Walpolo  Tp.     Depth 

960  ft.;  original  pressure  450  lbs.;   now  87  lbs.     Gas  in  Red  Medina.  Sampled  21st  April. 

Haldimand  No.   10 — Well   in   Lake  Erie  on  water  lot  No.   1,  Crown  lease,  opposite 

Rainham  Tp.     Drilled  1909;  original  pressure  500  lbs.;  now  100  lbs.     Gas  in  Clinton  and 

Red  Medina.     Sampled  20th  April. 

Haldimand  No.  11 — Well  in  Lake  Erie  w^ater  lot  No.  5,  Crown  lease,  opposite  Rain- 
ham  Tp.     Original  pressure  500  lbs.;   now  about  100.     Clinton  gas.  Sampled  20th  April. 
Haldimand   No.    12 — Well   on   S.   McLeod  farm,  lot  13,  Con.   4,   Seneca  Tp.     Gas  in 
Clinton  at  397  ft.  and  White  Medina  at  497  ft.     Drilled  July,  1913.     Sampled  May  1st. 

Wentworth  No.  1— Well  on  David  Hall  farm,  lot  23,  Con.  9,  Binbrook  Tp.  Depth 
500  ft.;  pressure  186  lbs.;  drilled  Dec.  1913,  and  shut  in.  Gas  in  Clinton  and  White 
Medina.     Sampled  May,  1914. 

Brant  No.  1— Well  in  yard  of  Cockshutt  Plow  Works,  Brantford.  Depth  550  ft.  in 
Medina — son:e  gas  from  Clinton  too.  Original  pressure  310  lbs.:  now  20  lbs.  Ca- 
pacity 775,000  at  first,  but  dropped  quickly,  now  very  small,  less  than  10,000.  Drilled 
in  1903.     Sampled  4th   April  by  Donald  Sharpe  and  the  writer. 

Brant  No.  2> — Well  on  Wm.  Macdonald  farm,  part  lots  6,  7,  8,  in  2nd  Con.,  Onon- 
daga Tp.  Gas  at  400  in  Clinton  and  515  in  White  Medina.  Capacity  70,000,  half  from 
Clinton.  Well  not  finished  when  sampled,  (partly  open)  April  4th  by  Donald  Sharpe 
and  writer. 

Brant  No.  3. — Well  on  Wm.  Brette  farm,  part  of  lots  6,  7,  8,  in  3rd  Con,  Onondaga 
Tp.  Gas  in  Clinton  at  400;  nothing  in  Medina.  Depth  590  ft.  Sampled  April  4th  by 
Donald  Sharpe  and  writer.     No.  3  is-  about  half  a  mile  from  No.  2. 

\\ui.\ND  No.  1— Well  on  south  end  lot  13,  Con.  2,  Humberstone  Tp.  Depth  830  ft. 
Original  pressure  500  lbs.;  now  about  50  lbs.  Capacity  originally  500,000.  Gas  in 
White  Medina.     Drilled  1891.     Sampled  8th  April. 

Welland  No.  2— Well  on  lot  34,  Con.  1,  Bertie  Tp  Depth  888  ft.  Capacity  1,000,000. 
Original  pressure  400  lbs.;  now  100  lbs.  Drilled  April,  1910.  Gas  in  White  Medina. 
Sampled  11th  March  by  Donald  Sharpe  and  writer. 

Welland  No.  3— Well  on  east  side  of  lot  12,  in  the  14th  Con.,  Bertie  Tp.  Depth 
578  ft.;  original  pressure  about  360  lbs.;  capacity  430,000  originally.  Pressure  now  100. 
Drilled  July,  1897.     Gas  in  Clinton.     Sampled  May   1st. 

17    B.M. 
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Welland  Xo.  4 — Well  on  lot  15,  in  the  5th  Con.,  Bertie.  Depth  565  ft.;  original 
pressure  350  lbs.;  now  120  lbs.;  capacity  250,000;  drilled  Nov.,  1907.  Sampled  23rd 
March. 

Welland  Xo.  5 — Well  on  lot  2,  Con.  4,  Willoughby.  Gas  at  2940  ft.  in  the  Trenton 
limestone.  Weli  was  continued  to  the  Archaean  at  3030  ft.  Capacity  250,000  originally 
and  pressure  1000  lbs.  Present  pressure  100.  Drilled  in  July,  1S93.  This  is  the  deepest 
gas  well  in  Ontario,  and  the  only  one  in  Trenton.  Sampled  23rd  March.  Another  well 
was  sunk  through  the  Trenton  to  the  Archaean  at  3257  ft.  This  well  was  about  two 
miles  southwesterly  from  Welland  Xo.  3,  but  no  gas  was  found  in  the  Trenton.  These 
notes  are  taken  from  "Xatural  Gas  in  Ontario,"  quoted  above. 

Welland  Xo.  6 — Well  on  J.  J.  Dickenson's  lot  in  Port  Colborne.  Pressure  now  185 
lbs.     Drilled  in  1907.     Sampled  10th  April.     Gas  in  White  Medina. 

Welland  Xo.  7 — Well  on  G.  Jenkinson's  farm,  lot  7,  Con.  4,  Crowland  Tp.  Depth 
550  ft.;  original  pressure  100  lbs.;  now  6  lbs.  Gas  in  Clinton  and  White  Medina. 
Sampled  May  2nd. 

York  No.  1 — This  sample  was  secured  by  the  writer  from  a  well  drilled  at  the 
Dominion  Bank  building,  King  and  Yonge  Streets,  Toronto,  in  Dec,  1913.  The  well 
was  not  drilled  for  gas  and  was  almost  immediately  filled  up  with  cement,  the  sample 
taken  was  leaking  through  the  cement.  Xo  measurement  was  made  of  the  capacity  or 
pressure  and  the  writer  was  not  able  to  obtain  any  reliable  estimate  of  the  quantity. 
It  does  not  appear  to  have  been  very  important.  Depth  of  well  1066  ft.  Gas  in  the 
Trenton.  Sampled  Dec,  1913.  This  was  not  analysed  in  the  same  way  as  the  other 
gases,  but  by  the  ordinary  explosion  one.  The  results  are,  therefore,  given  separately. 
Cnfortunately  the  well  was  closed  in  altogether  when  the  writer  Tried  to  secure  a  sample 
for  the  more  accurate  analysis  later  on. 

York,  Scarboro  Tp.,  Surface 

From  well  drilled  for  water  at  the  St.  Augustine  Seminary,  lol  25,  Con.  B,  Scar- 
boro Tp.  The  writer  saw  this  for  the  first  time,  20th  Dec,  1913.  Gas  had  then  been 
blowing  for  seven  days.  Flow  was  measured  and  waste  immediately  stopped.  Subse- 
quently gas  piped  to  boilers  and  used  for  three  weeks  u  dsr  borers.  Eighteen  burners 
were  in  use,  about  inch  diameter.  Flow  of  gas  checked  by  water.  Probably  4-5  mil- 
lion cubic  feet  were  produced  altogether  by  this  well.  Elevation  of  surface  where  well 
was-  sunk  525  ft.  above  sea.  Well  stopped  at  330  ft.  in  shale  (Lorrain).  Gas  mostly 
found  at  290  ft.  This  particular  vicinity  is  famous  among  geologists  who  have  studied 
the  Pleistocene  especially  and  has  been  fully  described  by  Dr.  A.  P.  Coleman.*  Ac- 
cording  to  his  description  of  a  section  in  the  vicinity  the  gas  was  in  the  Toronto 
formation  which  is  composed  of  interglacial  beds  extending  151  ft.  above  Lake  Ontario 
and  41  below.  The  lake  level  being  246  ft.,  the  top  of  the  well  is  279  ft.  above  the  lake, 
and  therefore  at  290  ft.  the  well  is  11  ft.  below  the  lake  level.  Details  regarding  well 
were  kindly  furnished  by  the  Rev.  Father  Kidd,  President  of  the  Seminary.  The  well 
was  sampled  again  on  29th  Jan.  and  again  on  the  28th  of  March.  The  analyses  by 
Prof.  Ardagh  made  by  the  explosion  method  all  showed  olefines  and  carbon  monoxide 
in  quantities  not  varying  much  from  those  given  in  the  case  of  York  Xo.  1.  Xo  ethane 
was  shown.  The  analysis  that  appears  in  the  table  is  by  the  slow  combustion  method 
and  was  made  on  the  last  sample  taken. 

-  Excursions  in   vicinity  ol    T nto,   Guide   Book    No.   <i.  Ontario    i:ui>au  of  Mines. 
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THE  ANALYSIS  OF  THE  GASES 
Methods  of  Analysis 

By  Professors  \V.  H .  Ellis,  J.  W.  Bain  and  K.  (i.  R.  Arda^h, 
University  of  Toronto 


The  most  careful  study  of  the  methods  of  analysis  for  natural  gases,  which  has  yet 
been  published,  is  contained  in  Bulletin  4.',  L*.  S.  Bureau  of  .Mines,  under  the  title  "The 
Sampling  and  Examination  of  Mint  Gases  and  Natural  Gas,"  by  G.  A.  Burrell  and  F. 
M.  Seibert.  The  results  of  this  investigation  have  shown  that  the  ordinary  methods 
must  be  modified  when  applied  to  the  examination  of  natural  gas,  and  these  conclu- 
sions have  formed  the  basis  of  the  present  study. 

Carbon  dioxide  was  determined  in  the  usual  manner  by  absorption  in  potassium 
hydroxide  solution. 

Oxygen.  Burrell  and  Seibert'  have  shown  that  alkaline  pyrogallate  is  unsuit- 
able for  this  determination  and  that  phosphorus  is  also  unreliable  in  the  presence  of 
large  amounts  of  ethane  and  its  higher  homologues.  In  all  the  samples  examined  the 
ethane  is  comparatively  low,  and  the  higher  members  are  present  only  in  very  small 
amounts  so  that  no  objection  to  the  use  of  phosphorus  could  be  raised  on  this  ground. 
The  usual  form  of  phosphorus  pipette  was  accordingly  used,  and  nothing  abnormal  was 
observed  during  the  investigation. 

Carbon  monodidc  and  olefine  hydrocarbons:  These  have  not  been  detected  in  the 
numerous  samples  analysed  by  Burrell  and  Seibert",  and  accordingly  our  vases  were 
first  examined  qualitatively  with  the  aid  of  a  dilute  solution  of  palladium  chloride. 
About  100  c.c.  of  the  gas  was  transferred  to  a  glass  holder  and  shaken  with  5  c.c.  of 
palladium  chloride  solution  (0.5  g.  PdCl..  per  100  c.c);  after  standing  for  at  least  one 
hour,  a  sooty  scum  could  be  observed  if  these  gases  were  present.  To  test  the  delicaev 
of  this  reaction,  0.3  c.c.  ethylene  was  introduced  into  the  gas  holder  with  the  palladium 
chloride  solution,  the  colour  of  the  latter  changed  immediately  and  in  5  minutes  a 
sooty  scum  appeared.  With  0.1  c.c.  of  ethylene  the  action  took  place  more  slowly; 
0.5  c.c.  of  illuminating  gas  gave  a  reaction  practically  immediately. 

Hydrogen:  Palladium  black*  heated  to  100°C.  was  employed  for  the  detection 
of  this  constituent,  and  its  presence  could  not  be  determined  with  certainty  in  any  of 
the  samples. 

Paraffin  hydrocarbons:  These  were  determined  by  the  slow  combustion  method  in 
a  sample  from  which  the  carbon  dioxide  and  oxygen  had  been  removed  and  in  which 
i he  absence  of  carbon  monoxide,  the  olefine  hydrocarbons  and  hydrogen  had  been  proved 
by  the  methods  just  described.  One  hundred  c.c.  of  oxygen  were  first  passed  into  the 
pipette  and  about  25  c.c.  of  the  sample  was  slowly  admitted  while  the  spiral  of  platinum 
wire  was  maintained  at  bright  red  heat.  In  order  to  assure  the  completeness  of  the 
combustion,  the  mixture  was  passed  into  and  out  of  the  pipette  twenty-five  times,  and 
Hi  total  contraction  was  then  noted.  The  carbon  dioxide  was  absorbed  as  usual  and 
the  results  were  calculated  on  the  assumption  that  methane  and  ethane  only  were 
present. 

Hydrogen  suii>iii<i<  was  determined  by  Tutwiler's  method."  Harding  and  Johnson'1 
show  that  this  method  invariably  yields  much  too  high  results  with  coal  gas,  due 
no  doubt  to  the  presence  of  substances  other  than  hydrogen  sulphide  which  are  acted 
upon  by  free  iodine.  In  the  case  of  natural  gases,  however,  consisting  practically  en- 
tirely of  paraffin  hydrocarbons,  such  errors  would  not  be  encountered. 

lLoc.   cit..    *-7. 
3  Loc.   cit..    Tfi. 

I cit..   mi;    Phillips,   v.   C,   Amer.   Chem.  Journ.,    Vol.   XVI.    1894,   p.   -'»'.T. 

Dennis,   "Gas  Analysis,"    Macmillan,    1913,   p.    188. 
'Jour.   Amer.  Chem.   Soc..    Vol.   x  X 1 1 1    (1901),   pi-.    it::-T. 
' Hardfng  ami   Johnson,   8th    (nternat.   Cong-.   App.   Chem.,    L912,    Vol.    XXV,   p.   >'■'■■■. 
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Apparatus  Employed 

The  burettes  and  pipettes  were  of  the  Hempel  form.  The  burettes  were  of  100  c.c. 
capacity  divided  to  I  c.c.  and  water  jacketted.  For  the  determination  of  carbon  dioxide 
and  oxygen,  water  was  used  as  the  confining  liquid,  while  mercury  served  for  the  com- 
bustions. The  analyses  were  carried  out  in  a  room  where  the  temperature  was  kept 
as  close  as  possible  to  20°C. 

Copper  .  G/ass 


5 


Rubber  stopper  P/at/num 

Apparatus  for  Gas  Analysis 

Several  forms  of  the  slow  combustion  pipette  were  tried  which  did  not  differ 
materially  from  the  form  recommended  by  Dennis.1  It  was  found  distinctly  advan- 
tageous to  introduce  the  two  leads  in  the  manner  shown  in  the  sketch.  When  the  two 
leads  were  introduced  separately  through  a  double  bored  rubber  stopper,  it  was  difficult 
to  make  a  gas-tight  joint,  and  the  effort  to  force  the  stopper  home  tightly  resulted 
frequently  in  an  objectionable  distortion  of  the  spiral.  The  latter  was  made  of  No.  32 
platinum  wire  about  20  turns  of  about  1  mm.  diameter. 

Detailed  Method  of  Analysis 

The  constituents  for  which  tests  were  made  and  which  were  determined  when 
present  in  the  samples  of  natural  gas  examined  are  (1)  Hydrogen  sulphide,  (2)  Un- 
saturated hydrocarbons,  (3)  Carbon  monoxide,  (4)  Hydrogen,  (5)  Carbon  dioxide,  (6) 
Oxygen,   (7)    Methane,   (8)   Ethane,   (9)   Propane. 

For  hydrogen  sulphide  a  qualitative  test  was  made  with  lead  acetate  paper  at  eacn 
gas  well.  When  lead-paper  was  not  blackened  at  the  well,  the  quantitative  estima- 
tion with  iodine  was,  of  course,  omitted. 

The  following  description  sets  forth  in  detail  the  procedure  for  gases  on  which  all 
determinations  were  carried  out: 

Hydrogen  sulphide  was  the  first  constituent  determined;  the  sample  collected  in 
the  glass  holder  being  employed  for  this  purpose.  One  hundred  cubic  centimetres  of 
gas  were  drawn  into  Tutwiler's  apparatus,2  mercury  being  used  as  confining  liquid, 
about  5  c.c.  <>i  iri'shly -prepared  starch  solution  were  then  sucked  in,  and  standard 
iodine  solution  i  One  litre  contained  1.134  grams  iodine.  1  c.c.=0.1  c.c.  of  hydrogen 
BUlphide  al  0  C.  and  7G0  mm.)  added  a  little  at  a  time,  shaking  vigorously  between 
ach  addition,  until  a  standard  blue  colour  resulted.  Some  time  before  the  end-point 
was  reached,  a  purplish-pink  colour  developed,  reminding  one  strongly  of  the  titration 
oi  hydrogen  sulphide  obtained  from  pig  iron  by  the  evolution  method.  It  is  a  rather 
interesting  fact  that  after  all  the  hydrogen  sulphide  had  been  oxydized  by  the  iodine, 
some  of  these  gases  still  possessed  a  sickening  stench  far  more  disagreeable  than  hy- 
drogen sulphide  and  not  at  all  like  it.  This  odour  may  possibly  be  due  to  traces  of 
men  aptans. 

The  gas-sample  in  which  the  Hydrogen  sulphide  had  been  estimated,  was  then  ex- 
amined qualitatively  fin-  unsaturated  hydrocarbons  and  carbon  monoxide  by  shaking  it 
with  palladious  chloride  (PdCl,)  solution.  The  test  was  made  by  sucking  about  5  c.c. 
of  o..v;    palladious  chloride  solution  into  a  small  glass  sampling  tube  of  about  150  c.c. 

'  I  tennis,  loc.  cit.,   p.    i  I  8. 

•  ii\  Amer.  Chem.   Soc,   Vol.    will    (1901),   pp.    173-1 
•Hempel,    "Gas    Analysis."    1902   edition,    pp.    237,    303. 
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capacity,  evacuating  the  same  by  means  of  a  water  pump,  introducing  the  sample  of 
gas  to  be  tested,  shaking  vigorously  for  perhaps  a  minute,  and  allowing  to  stand  for 
some  time.  In  not  a  single  instance  did  any  reducing  action  on  the  palladious  chloride 
take  place,  even  in  cases  where  the  gas  samples  were  left  for  a  whole  day  in  contact 
with  the  reagent. 

To  determine  the  hydrogen,  a  sample  of  the  gas,  freed  from  hydrogen  sulphide 
and  saturated  with  water  vapour,  was  mixed  with  oxygen  and  passed  through  a  tube 
containing  palladium-black  heated  in  a  boiling  water-bath.1  In  every  case  the  result 
was  negative,  or  so  nearly  so  as  to  be  within  the  limits  of  error  for  the  method. 

To  determine  the  carbon  dioxide,  100  c.c.  of  the  gas  from  which  the  hydrogen  sul- 
phide had  been  removed  by  shaking  with  a  solution  of  lead  acetate  in  distilled  water 
slightly  acid  with  acetic  acid,  were  taken  in  a  water-jacketted  Hempel  gas  burette, 
water  being  used  as  confining  liquid,  and  the  carbon  dioxide  absorbed  by  potassium 
hydroxide  (one  of  potassium  hydroxide  to  two  of  water)  in  a  Hempel  gas  pipette  con- 
taining several  rolls  of  iron  wire  gauze.  The  gas  was-  passed  back  and  forth  into  the 
pipette  ten  times  to  make  perfectly  certain  of  complete  absorption;  only,  however,  when 
the  caustic  potash  was  nearly  exhausted  did  any  further  contraction  take  place  after 
the  gas  had  been  passed  twice  into  the  pipette.  The  temperature  of  the  water  in  the 
jacket  was  kept  within  0.5°  of  20°C.  Before  taking  the  reading,  the  burette  was  al- 
lowed to  drain  for  two  and  one-half  minutes. 

After  measuring  the  contraction  due  to  absorption  of  the  carbon  dioxide,  the  gas 
was  passed  into  the  phosphorus  pipette  to  remove  oxygen.  The  use  of  phosphorus  gave 
a  very  valuable  qualitative  (as  well  as  quantitative)  test  for  oxygen,  since  less  than 
0.1  c.c.  of  oxygen  in  100  c.c.  of  gas  will  give  a  noticeable  white  fume.  The  pipette  was 
filled  completely  with  slender  sticks  of  phosphorus.  The  few  instances  in  which  oxygen 
was  found  in  small  amounts  probably  indicate  slight  contamination  of  the  samples 
with  air. 

After  the  removal  of  oxygen,  the  gas  was  passed  into  a  water  pipette  from  which 
samples  could  be  conveniently  taken  for  the  estimation  of  the  saturated  hydrocarbons. 
The  latter  were  determined  by  the  method  of  slow  combustion  described  by  Dennis. - 
The  confining  liquid  used  both  in  the  combustion  pipette  and  in  the  gas-burette  em- 
ployed in  connection  therewith  was  mercury,  water  having  too  great  a  solvent  action 
on  carbon  dioxide.  The  burette  was  water  jacketted,  and  the  temperature  of  the  water 
was  kept  within  at  least  half  a  degree  of  20°C. 

About  100  c.c.  of  oxygen  were  carefully  measured  and  passed  into  the  combustion 
pipette,  then  about  25  c.c.  of  residual  gas  were  taken  from  the  storage  pipette,  and  its 
volume  accurately  read.  The  capillary  connecting  the  burette  and  pipette  was  next 
cautiously  freed  from  mercury  and  water,  if  any,  the  110  volt  current  switched  on,  and 
the  platinum  spiral  in  the  pipette  brought  to  bright  redness  by  cautiously  manipulat- 
ing a  simple  "niehrome"  rheostat  placed  in  series  with  a  lamp  resistance.  The  gas 
was  now  allowed  to  flow  into  the  combustion  pipette  at  the  rate  of  about  10  c.c.  per 
minute,  the  flow  being  controlled  by  a  screw  pinch-cock.  The  rate  of  flow  permissible 
depends,  however,  very  largely  upon  the  form,  size,  position  and  temperature  of  the 
spiral,  and  possibly  upon  the  shape  of  the  pipette  also.  Combustion  took  place  per- 
fectly quietly.  Great  care  must  be  taken  to  avoid  shooting  a  single  particle  of  mercury 
into  the  combustion  pipette,  since  a  drop  striking  the  white  hot  wire  will  cut  it  like  a 
knife.  When  all  the  sample  had  been  run  in,  the  gas  was  run  backwards  and  forwards 
between  the  combustion  pipette  and  the  burette  about  fifteen  times,  not  allowing  the 
mercury  to  rise  in  the  pipette  to  a  point  where  the  glass  was  at  all  hot.  The  current 
was  now  switched  off.  the  pipette  allowed  to  cool  completely,  the  r:is  run  into  the 
burette,  and  the  contraction  in  volume  measured.     The  carbon  dioxide   was  determined 


1  Dennis,   loc.   cit.,   p.    1 96. 

1  I  tennis,   loc.  cit.,  pp.    I  17-154. 
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by  absorption  in  caustic  potash  as  described  above,  and  the  total  volume  of  the  paraffin 

hydrocarbons    in    the    sample    calculated    from    the    formula    V    —  -  T.C.     C (")-.•     gjVen 

3 
by    Dennis.1.      T.C.    means    "total    contraction,"    and    V   stands    for    the   volume   of   the 
paraffins. 

Assuming  methane  and  ethane  to  be  the  only  hydrocarbons  present,  which  was 
true  fer  practical  purposes  in  every  case,  we  can  calculate  the  percentage  of  each  from 
the  two  combustion  equations-. 

CH1_(-202=COrf2HsO  (1) 

r.H.     :;<)_=:.'( "O      3H,0   (2i 
If,  now,  we  let  x=c.e.  CH,  and  y=  c.c.  C..H.,,  we  can  write 

Oa==x4-2y   (3) 
V=x-    y    I4i 
By   subtracting    (4)    from    (3)    we  get   CO- — V=y    (5) 
From  equation    (4)    we  have  V — y=x   (6) 
Let  us  take  the  figures  obtained  for  duplicate  samples  of  Kent  gas  number  4  to  il- 
lustrate the  solution  of  this   problem. 

(1)  (2) 

Volume  of  oxygen  used  in  c.c 100.0  100.0 

Residual  gas  taken  in  c.c 30.0  30.0 

130.0  130.0 

Volume  after  combustion  in  c.c 71.6  71.7 

Total   contraction   in   c.c 58.4  58.3 

Volume  after  absorption  of  CO,  in  KOH 40.7  40.7 

Carbon    dioxide    in    c.c 30.9  31.0 

y__    2   T.(  .— C(,,     28  f)3  jjg  -n 

3 

y=C02— V=c.C,    C.H,    2.27  2.47 

'<    C.H,   7.6  8.2 

X=V— y=c.c.    (  H      26.36  26.06 

%  CH, 87.8  86.8 

Since    0.r,c/,    hydrogen    sulphide   was   present   in   this   gas,   the    figures   obtained    for 

methane  and  ethane  must  be  multiplied  by    __ 

L00 
Tii  nitrogen  Is  determined  by  difference.  We  should  like  to  have  checked  some  of 
the  nitrogen  flguri  s  by  burning  the  gas  over  red  hot  copper  oxide  and  measuring  the 
r<  Bldual  nitrogen  left  after  absorbing  the  carbon  dioxide  in  caustic  potash,  but  the 
time  at  our  disposal  was  too  short.  It  must  also  be  kept  in  mind  that  these  figures 
for  nitrogen  include  any  of  the  rare  gases  such  as  helium  and  argon  which  may  be 
present 


'  I  tennis,  loc.  cit.,  p.  131. 
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Analysis  by  Liquefaction1 

The  presence  of  propane  or  butane  or  both,  in  a  gas  containing  methane  and 
ethane,  makes  useless  the  results  of  the  combustion  method  since  only  two  values  are 
obtained,  the  total  contraction  and  the  carbon  dioxide,  while  there  are  three  or  four 
unknown  quantities;  the  solution  is  therefore  Indeterminate.  Until  comparatively  re 
cently  this  difficulty  has  been  insurmountable,  but  the  attainment  of  very  low  tempera- 
tures by  means  of  liquid  air  has  opened  up  a  new  road  for  the  attack  of  this  problem. 

Erdmann  and  Stoltzenberg1'  in  1910  described  an  apparatus  adapted  for  this  pur- 
pose and   used  it   in   the  analysis  of  some  simple  gas  mixtures. 

Lebeau  and  Damiens  experimented  with  various  mixtures  of  hydrogen  and  hydro- 
carbons using  a  different  form  of  apparatus  in  which  the  mixtures  were  subjected  to 
the  low  temperature  of  liquid  air. 

Burrell  and  Seibert,  have  also  employed  this  method  working  along  the  same  lines 
as  Lebeau  and  Damiens  The  sample  was  introduced  into  a  cylinder  immersed  in  liquid 
air,  and  as  much  gas  as  possible  was  removed  by  means  of  a  mercury  pump. 

In  the  present  investigation  it  was  decided  for  convenience  to  employ  the  appar- 
atus of  Erdman  and  Stoltzenberg. 

The  hydrocarbons  which  are  likely   to  occur  in   natural  gas  are: 

Boiling  Point     ('. 

Mel  bane     -160 

Ethane   -  93 

Propane    -  45 

Butane   1 

All  these  are  therefore  condensed  to  liquids  at  the  temperature  of  liquid  air,  about 
-190°  C,  and  the  fractional  distillation  of  the  possible  mixtures  become  a  question  of 
vapour  pressures.  At  this  temperature  methane  has  a  vapour  pressure  of  about  8  cm., 
while  the  pressure  of  ethane  is  practically  zero;*  the  higher  hydrocarbons  showing  a 
behaviour  similar  to  ethane.  On  subjecting  a  mixture  of  the  above  four  paraffins  to  the 
temperature  of  liquid  air,  we  should  be  able  to  remove  the  methane  by  pumping,  leav- 
ing the  three  higher  members  as  a  liquid  residue.  Lebeau  and  Damiens1  publish  re- 
sults showing  a  sharp  separation  of  hydrogen  and  methane  from  ethane  and  propane, 
but  we  have  been   unable  to  secure  equally  satisfactory  results. 

In  the  present  investigation,  100  c.c.  of  the  gas  were  dried  over  phosphorus  pent- 
oxide  and  passed  into  a  glass  coil  immersed  in  liquid  air  where  liquefaction  took  place 
rapidly.  After  a  few  minutes  the  non-condensab'.e  gas  was  pumped  off  as  completely 
as  possible,  which  proved  in  some  instances,  to  be  a  laborious  operation.  When  no 
more  gas  could  be  obtained,  the  liquid  air  was  removed,  the  condensate  was  allowed 
to  gasify  and  was  then  measured.  The  non-condensable  portion  was  again  liquefied, 
and  a  second  small  condensate  was  thus  obtained. 

The  entire  fraction  condensed  was  then  analysed  by  the  slow  combustion  method, 
and   in  some  instances,  the  non-condensable  portion  also. 

Circumstances  would  not  permit  the  application  of  this  method  to  all  the  samples 
aken,  so  that  those  which  were  high  in  ethane,  as  determined  by  a  combustion  on  the 
whole  sample,  were  selected.  It  is  obvious  that  the  presence  of  propane  or  butane  or 
both  in  any  gas,  would  lead,  in  the  ordinary  combustion  method,  to  the  conclusion  that 
the  amount  of  ethane  present  was  higher  than  the  real  value,  and  hence  those  samples 
which   were  highest   in  ethane  were  examined  first. 

'As  this  article  wis  passing  through  the  press,  a  careful  studj  of  tie-  method  of  analysis 
by  fractional  distillation  at  low  temperature  has  been  published  l>v  G.  A.  Burrell  and  F.  M. 
Seibert  in  the  Journal  of  the  American  Chemical  Society,  Vol.  XXXVI    p    1537 

3  i!er.  deutsch.  chem.  Gesell,   Vol.    XI. IN.   1910,   p.   1702,  1708. 

3Compt.  rend.,  Vol.  CLVI,  1913,  p    325;  Gas  World,  Vol.   I. IX.  1913,  p.  325. 

4  Loc.  cit.,   p.   91. 

"•  l.nbeau  and  Damiens.  loc.  olt. 
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Ethane  by  combustion     Ethane,  propane,  etc., 

on   whole  sample.  by  liquefaction. 

Kent   No.   2    10.8%  10.fi 

Lambton  No.  1   17.6%  11.6% 

Lambton  No.  2    18.4%  9.1' , 

Brant   No.    1    9.5% 

Brant  No.  2   19.0%  14.7'  - 

Haldimand    No.    2    11.495  10.8% 

Haldimand  No.  7   16.3%  10.^ 

Wellana    No.   1    17.3%  16.6 

Haldimand   No.    1    21.3s  17.0', 

It  is  unnecessary  to  give  the  details  of  the  analysis  of  each  of  these  condensates, 
but  it  will  suffice  to  quote  one  for  illustration. 

In  the  case  of  Brant  No.  2,  the  condensate  yielded  the  following  results: 

Sample  No.  1.         Sample  No.  2. 

Volume  of  gas  taken    144  1 5.0 

Volume  of  oxygen  added  98.8  99.9 

Total   volume    113.2  114.9 

Volume  after  combustion    7S.7  78.3 

Contraction     34.5  36.6 

Volume  after  potassium  hydroxide  absorption    .  51.7  50.1 

Volume  of  carbon  dioxide    27.0  28.2 

Ethane   12.60  12.75 

Methane      0.98  1.80 

In  all  the  consensates  analysed  only  methane  and  ethane  could  be  found,  with  the 
exception  of  Brant  No.  1,  Lambton  1  and  2,  and  Haldimand  1.  Butane  appears  to  be 
entirely  absent  in  these  gases. 

Reverting  to  Brant  No.  2,  the  above  data  furnish  two  concordant  values,  12.60  and 
12.7."  per  cent,  of  ethane  in  the  gas,  but  these  figures  are  much  lower  than  19.0,  the 
percentage  determined  by  combustion  on  the  entire  sample  without  liquefaction.  A 
comparison  of  the  values  set  down  in  the  table  shows  that  this  is  also  the  case  in 
Lambton  No.  1  and  Haldimand  No.  7,  and  we  have  endeavored  to  find  some  reason  for 
these  discrepancies.  The  condensations  were  usually  carried  out  in  duplicate  and  when 
some  experience  had  been  obtained,  the  volumes  of  condensate  from  two  samples  of 
the  same  gas  did  not  vary  by  more  than  1  c.c.  on  a  100  c.c.  portion.  A  series  of  de- 
terminations were  carried  out  on  Welland  No.  1  which  was  one  of  the  first  gases  ex- 
amined  by  this  method,  with  the  object  of  studying  this  difficulty;  but  no  higher  value 
for  the  condensate  than  that  which  is  given  above  could  be  obtained. 

The  only  explanation  which  we  can  offer  to  account  for  these  variations  is  the 
well  known  fad  that  the  vapour  pressure  of  a  liquid  is  altered  by  the  addition  of  a 
id  liquid;  we  have  as  yet  no  reliable  method  of  calculating  the  amount  of  the 
ihange.  The  magnitude  may  be  guessed  from  an  observation  that  at  -78CC  the  vapour 
pri  s<uro  of  liquid  isobutane  is  raised  from  12.7  mm.  to  19.9  mm.  by  the  presence  of 
0.995  of  propane.'  While,  therefore,  pure  ethane  may  at  the  temperature  of  liquid  air 
have  a  vapour  pressure  of  practically  zero,  the  presence  of  a  large  quantity  of  liquid 
methane  which  is  slowly  being  removed  at  each  stroke  of  the  pump,  will  almost  cer- 
tainly result  in  the  evaporation  of  some  of  the  liquid  ethane  also.  It  may  at  once  be 
said  that  this  error  in  parallel  experiments  might  be  expected  to  show  a  uniformity, 
ami  we  have  tried  with  th.  esl   rare  to  realize  this  prediction  but  without  success. 

'  Lebeau  and  I  lamiens,  loc.  cit 
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In  several  cases  the  non-condensable  gases  were  also  analysed  and  proved  to  be 
mixtures  of  much  methane  and  some  nitrogen  with  small  amounts  of  ethane.  The 
quantity  of  the  latter  when  added  to  that  obtained  from  the  condensate  was  still  too 
low  as  compared  with  the  value  for  ethane  obtained  by  direct  combustion. 

Lack  of  time  has  prevented  us  from  making  a  more  thorough  study  of  this  problem. 

The  reason  for  the  variations  referred  to  above  still  remains  undiscovered  and  the 
results  actually  obtained  are  given  as  a  basis  for  the  conclusions  which  have  b(  en 
drawn. 

The  data  obtained  by  the  liquefaction  method,  showing  the  absence  of  butane  and 
higher  homologues  and  the  presence  of  propane  in  very  small  amount  in  only  four 
samples,  are  taken  by  us  to  indicate  the  substantial  accuracy  of  the  combustion  analy- 
ses. Any  error  which  might  be  due  to  the  presence  of  the  higher  paraffins  may  be 
regarded  as  entirely  eliminated. 

Note:  It  was  the  intention  to  carry  out  helium  determinations  on  the  most  likelj 
gases,  i.e.,  the  high  nitrogen  ones.  It  will  be  observed  there  were  very  few  of  these.  Of 
two  selected  as  promising  one  gave  no  helium  and  the  other  a  distinguishable  quantity. 
The  rest  of  the  highest  nitrogen  gases  will  be  examined  for  helium  later  on. 
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TABLE     I. 
ANALYSES    ONTARIO    NATURAL    GASES 


Profs. 

W. 

H.   Ellis,  J 

.  W. 

Bain, 

E.  Q 

.   R.   Ardagh 

,  Chemists. 

Con-  1 

lbs. 

County  and  Well. 

H2S  C2H4 

CO 

H 

C02  1 

O 

CH4 

C.H. 

CSH8 

X 

dens- 
ate. 

on 

well. 

0.3 

none 

none 

none 

none 

none 

87.0 

7.3 

none 

4.8    

50 

Kent  Xo.  1 

trace 

? 

0.1 

* ' 

70.1 

18.0 

none 

5.8 

565 

Kent  No.  2 

0.3 

none 

none 

' ' 

84.4 

10.8 

4.5 

10.6 

522 

11.(5 

' ' 

0.1 

' ' 

86.0 

8 . 5 

4.8 

436 

Kent  No.  4 

(1.0 

' ' 

0.05 

'  ■ 

86.8 

7.9 

4.8 

400 

(1.4 

' ' 

0.3 

' ' 

83.4 

10.0 

5.3    

450 

0.8 

none 

trace 

78.2 

15.7 

6.1 

418 

Kent  Xo.  7 

0.8 

' ' 

9 

none 

84.1 

8.5 

'  • 

5.8 

519 

Kent  •'  Surface  " 

Tp.  Howard  . . . 

li  me 

none 

' ' 

83.0 

none 

17.0 



50? 

aKent    "  Surface  " 

Tp.  Raleigh.... 

'  ' 

• ' 

0.1 

0.3 

92.9 

1 ' 

6.7 

■> 

Lambtou  No.  1  . . . 

* ' 

none 

none 

68.3 

12.5 

3.4 

15.8 

L1.6 

830 

Lambton  No.  2  . . . 

'  ' 

'  ' 

69.0 

15.7 

1.8 

13.5 

9.1 

830? 

Lambton  No.  3  . . . 

• ' 

* ' 

80.2 

11.7 

none? 

8.1 

•> 

Elgin  No.  1 

'  ' 

' ' 

' ' 

' ' 

84.1 

10.8 

5.1     

350 

Norfolk  No.  1  . . . . 

'  ' 

' ' 

1 ' 

84.4 

0.8 

8.8    

400 

Norfolk  No.  2  .... 

'  ' 

' ' 

' ' 

83.8 

7.7 

8.5 

545 

Norfolk  No.  3  .... 

' ' 

75.8 

14.2 

10.0 

•■> 

Haldimand  No.  1  . 

' ' 

' ' 

(17.  S 

10.0 

3.5 

12.7 

17.6 

275 

Haldimand  No.  2  . 

' ' 

79.7 

11.4 

none 

8.9 

!0.8 

300 

Haldimand  No.  3  . 

••> 

' ' 

76.7 

14.6 

8.7 

10 

Haldimand  No.  4  . 

' ' 

81.4 

11.7 

0.9     

140 

Haldimand  No.  5  . 

« ' 

7!i.  4 

14.3 

0.3     

225 

Haldimand  No.  (5  . 

'  ' 

1 ' 

' ' 

81.8 

11.8 

6.4 

250 

Haldimand  No.  7  . 

' « 

' ' 

76.6 

16.3 

7.1 

10  8 

285 

Haldimand  Xo.  8  . 

' ' 

' ' 

76.3 

15.4 

8.3 

250 

Haldimand  No.  It  . 

1 ' 

84.9 

8.3 

0.8     

87 

Haldimand  No.  ]n 

1 ' 

' ' 

77.6 

15.4 

7.0 

100 

Haldimand  No.  1 1 

'  > 

77.8 

14.7 

7.5 

100 

Haldimand  No.  12 

• 

80.0 

11.4 

8.0 

9 

\\  entworth  No.  1  . 

•  • 

SO.  2 

13.1 

0.7 

186 

6Brant  No] 

0.1 

76.9 

8.0 

1.2 

13.8 

7.8 

20 

Brant  No.  2 

• . 

• ' 

none 

08.0 

19.0 

none 

12.4 

14.7 

■j 

9 

' ' 

0.05 

74.0 

15.4 

10.0 

•> 

Welland  No.  '.... 

' ' 

none 

74.8 

17.3 

7.9 

15.0 

50 

<  W  elland  X".  '..... 

' ' 

0.2 

80.0 

12.9 

7.1 

100 

none 

82.1 

L3.5 

4.4     

100 

Welland  No.  4.... 

0.05 

0.05 

83.0 

12.0 

4.3     

120 

0.15 

0.05 

93.7 

3.3 

•• 

2.8     

50 

Welland  No.  (>.... 

none 

none 

75.6 

1 5 . 5 

8.9    

185 

\\  elland  Xo.  7.  .  .  . 

*  • 

85.9 

8.7 

5.4     

0 

5fori  No.  1 

Result  given  separately  below 

^  oik  Scarboro  Tp. 

none   none 

none   none 

1.65 

85.15 

0.(1 

13.2      ... 

5 

(a)  ha  this  K'.is  was  probably  in  contact  with  water  and  might  have  taken  oxygen  from 
that,  we  cannot  assume  the  O  was  due  to  sampling;  no  correction  is,  therefore,  made.  The 
sample  was  taken  by  displacing  water. 

(b)  This  is  tin-  highest  o  in  any  sample  taken  with  water.  The  rubber  tubing  was 
blown  oil   rluiing  operation;  no  correction  made. 

(c)  Corrected   to  air  free   sample.     Taken  "dry." 

Analysis  of  Vork  No.  1  by  Prof.  E.  G.  R.  Ardatrh. 

Carbon  dioxide o.  1 

(  arlion  monoxide  1.2 

Ethane :\.\ 

Hydrogen none 

Hydrogen   sulphide none 

Methane 86.0 

Oleflnes  1.3 

Oxygen none 

Nitrogen    8.3 


100.0 

Note. — The  carbon   monoxide  and    oleflnes   appear   in   the   analysis   at    the   expense  of   the 
oi.  inan.-  and  ethane,   hut   the  relative  proportions  in  which   this  took  place  are  not  known. 
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COMPOSITION    OF    NATURAL    OAS 

By  Q.  R.   Mickle 

General  Considerations 

For  convenience  we  may  consider  that  there  are  three  broad  classes  of  natural  gas, 
viz:  (1)  The  "dry"  commercial  gases,  that  is,  those  thai  are  Found  in  such  quantities 
that  they  are  capable  of  utilization  and  are  not  intimately  associated  with  oil;  (2)  The 
"wet"  gases  found  in  oil  wells;  (3)  Those  that  are  of  no  value,  <lu<  either  to  lack  of 
sufficient  combustible  constituents  or  their  occurrence  in  insignificant  quantities.  I;  i 
the  "dry"  commercial  gas  with  which  we  are  concerned  in  Ontario,  there  being  no 
evidence  at  present  of  the  existence  of  "wet"  gases  in  any  important  quantity. 

Before  proceeding  further  it   may  be  as  well  to  explain  briefly   the  nature  of  the 
most    important    constituents,    viz:    the    various    hydrocarbons    belonging    to    what    are 
called  the  paraffin  series  or  the  saturated  hydrocarbons  which  have  the  general  formula 
C  m  1 1  Jn  j  ;  e.g.  where  n  =  l,  formula  is  C  H  •.>-:>  =CH  4  and  so  on. 
The  only  ones  found  in  the  dry  Ontario  gases  are: 

-Methane    (CH4)    with  heating  power  of  1067  B.T.U. 

Ethane    (C,H,J    with  heating  power  of  1S65   B.T.U. 

Propane   (C3HS)   with  heating  power  of  2665  B.T.U. 
B.T.U.  standing  for  British  Thermal  Units  per  cubic  foot  of  gas. 

These  data  are  taken  from  Thomsen's  Thermo  Chemistry,  translated  by  Burke. 

The  only  other  constituent  in  natural  gas  having  any  heating  value  is  hydrogen 
sulphide  with  689  B.T.U. 

The  hydrocarbon   series   continues  as   follows: 

Butane   (  C<  H,„) 

Pentane   (C3  H„) 

Hexane  !  C,  H„) 

Heptane  (C,  H„,i 

Taking  all  the  reliable  information  available  at  present  regarding  the  composi- 
tion of  the  "dry"  commercial  gases,  and  it  must  be  remembered  that  it  is  necessarily 
incomplete  as  it  is  not  conceivable  that  all  the  variations  and  peculiarities  in  gas  which 
may  exist  are  known  at  the  present  time,  we  find  that  methane  is  the  chief  constituent, 
in  some  rare  cases,  perhaps,  it  is  the  only  one,  but  usually  with  it  are  other  hydro- 
carbon compounds,  e.g.  ethane  or  propane,  and  also,  nitrogen,  carbon  dioxide  and  some- 
times hydrogen  sulphide.  Many  analyses  published  will  show  oxygen,  carbon  monoxide, 
defines  or  illuminants,  but  the  most  reliable  evidence  points  to  the  probability  that 
these  constituents  never  exist  in  natural  gas.  This  matter  is  dealt  with  in  the  de- 
scription of  methods  of  analysis  and  need  not  b"  further  alluded  to  here.  None  of 
these  were  found  in  any  of  the  gases  examined  from  Ontario.  At  the  present  as  far 
as  the  writer  can  ascertain  the  maximum  amount  of  the  various  constituents  other 
than  methane  which   are  known  to  exist   in   "dry"  commercial   gases  are  as  follows: 

Ethane    27  per  cent,  (a) 

Propane   6  ' ,n 

Xitrogen    ,,;  (c) 

Hydrogen-sulphide     0.S  (dl 

Carbon    dioxide 6  (el 

Helium     1.5  (H 


la)    Bull.   42.   p.   87,   U.   s.   Bureau  of   Mines.     G.   A.    Burrell,  Chemist. 

(b)  Bull.   42,  p.  96,    r.  s.   Bureau  of   Mines. 

(c)  Analysis   No.   41,   by  Cady  and   McFarland,  cited   below  among     ampl<      01    gas. 

(d)  Analysis    in    present   paper. 

(e)  Cady  and  McFarland,  analysis  No.  46,  paper  cited  above. 

(f)  Cady  ami  McFarland,  analysis  No,  41,  given  below. 
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Those  limits  as  stated  before  are  certain  to  be  extended  by  the  analyses  of  gas 
discovered  in  the  future.  Extensions  of  these  limits  it  will  be  seen  can  only  increase 
the  number  of  gases  which  may  exist  and  therefore  make  the  reasoning  employed 
later  on  more  forcible. 

The  Mathematical  Theory  of  Combinations  Applied  to  Natural  Gases 

It   is  clear  that   "dry"  commercial  gas  is  not  a  chemical  compound,  but  is  a  mix- 
ture  of  the  above  mentioned  different  gases,  the  relative  proportions  of  which  are  not 
regulated  by   any   chemical   laws,   but  any   one   of   the  constituents   mentioned,   ethane, 
nitrogen,   &c,   may   vary   from   zero   to   the   maximum    given   above    for   each.      The   re- 
sultant  natural   gas    is    a    combination    of   certain    different    gases    and    the    number    of 
combinations  or  the  number  of  different  natural  gases  which  might  exist  is,  therefore, 
capable  of  calculation  by  the  ordinary  mathematical  laws,  just  as  the  combinations  of 
any  other  kind  of  things.     In  order  to  estimate  the  possible  number  of  different  com- 
mercial  gases  which  might  exist  in  nature  it  is  first  necessary  to  determine  the  maxi- 
mum   variation    w  hich    might   occur   in    one    and    the   same    gas.      The   question    of   the 
probable  identity  or  difference  of  any  two  given  gases  must  be  decided  by  the  analyses 
and  as  these  are  subject  to  error  the  magnitude  of  the  errors  must  be  taken  into  con- 
sideration.    The  accuracy  of  the  analyses,  assuming  of  course,  that  all  the  work  is  per- 
formed skilfully  and   according  to  the  best  methods,  varies  greatly  with   the  different 
constituents.     For  carbon  dioxide  probably  within  .1 — .2  per  cent.,  while  with  ethane  or 
propane  the  error   might  easily  be   1   per  cent.     The  term   "error"   being  used   here  in 
the  technical  sense  in  which  it  is  employed  by  the  authorities  on  the  Method  of  Least 
Squares,  meaning  inaccuracies  of  measurement  as  opposed  to  "mistakes"  which  can  be 
eliminated   by  proper  checks.     As  nitrogen  is   nearly  always   determined  by   difference, 
the   error   in    the   nitrogen    must   be   equal    in    magnitude   and    opposite   in   sign   to   the 
algebraic  sum   of   all    the  errors   in   the   other  constituents.     The  errors  in  the  carbon 
li  xide  or  hydrogen  su'pliide  being  insignificant  compared  with  those  in  the  determina- 
tions of  the  hydro-carbons,  they  may  be  disregarded,  and  we  can  assume  that  the  mag- 
nitude of  the  nitrogen  error  is  the  same  as  for  the  hydro-carbons.     In  comparing  any  two 
analyses  of  different  samples  of  gas  it  is  of  course  possible  that  the  errors  might  be  in 
opposite   directions   and    that   gases    which   contained   exactly   the   same   percentage   of 
ethane,   for  instance,  might  show  an  apparent  difference  of  2  per  cent,  if  one  has  the 
maximum  plus  error  and  the  other  the  maximum  minus  error  of  1  per  cent.     The  dif- 
ference must  therefore  be  twice  the  error  plus  some  constant.     The  question  is  how  to 
determine  that  constant.     Two  ways  appear  to  be  available.     In  the  first  place,  we  not 
unreasonably  might  expect  to  have  some  light  on  this  question  by  studying  the  varia- 
tions which  are  found   to  occur  in  artificial  gas. 

Variations  in  Artificial  Gas 

The  art  of  making  artificial  gas  is  about  one  hundred  years  old  and  those  en- 
<l  in  it  have  acquired  an  experience  which  ought  to  be  of  value  with  regard  to 
variations.  The  usual  practice  is  to  deliver  a  gas  to  the  consumer  which  is  a  mixture 
Hi'  coal  gas  and  carburetted  water  gas.  Each  of  these  two  in  turn  being  mixtures  of  a 
Dumber  of  gases.  It  is  the  coal  gas  which  we  will  consider.  This  is  made  up  mainly 
Of  methane  and  hydrogen,  these  two  together  accounting  for  about  80  per  cent,  or  more 
of  the  total,  the  balance  consisting  of  carbon  dioxide,  olefines.  oxygon  and  nitrogen. 
Mr.  Arthur  Hewitt.  General  Manager  of  the  Consumers  Gas  Co.,  Toronto,  kindly  fur- 
nished  the  writer  with  Information  regarding  the  variations  in  coal  gas.  The  average 
daily  amount  of  coal  £as  throughout  the  year  made  in  those  works  is  about  7  million 
cubic  leet.  The  works  are  furnished  with  the  very  best  equipment  and  every  effort  is 
made  to  deliver  a  uniform  article.  The  coal  gas,  of  which  the  analyses  are  given  (Mr. 
Wilfred  Philpotts,  Chemist)  is  made  in  300  retorts,  which  are  fed  regularly  with  care- 
fully   weighed    amounts   of   the    same   material,    the    resultant    gas    from    each    reto'  t    is 
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thoroughly  mixed  With  the  product  from  the  other  retorts  before  the  sample  is  taken. 
Disregarding  the  other  constituents  except  methane  and  hydrogen  the  result  of  a  set  of 
tests  extending  over  24  hours  was  as  follows: 


Date.  June  5  6,  1914 


Time  of  sampling,  9.0-10.30  a.m.  10.45-11.30  a.mjl2. 0-1. 30  p.ni.    2.0-4.0  p.m.     5.0-8.15  p.m. 

Methane :>4.7  35.6  36.3  :;4.7  33.0 

Hydrogen    44.2  44.4  42.1  46.5  46.9 


That  is,  the  maximum  difference  in  methane  is  3.3  per  cent,  and  in  hydrogen  4.8 
per  cent.  The  result  of  analyses  made  of  samples  taken  at  about  regular  intervals  of 
n  weelc  were: 

Methane  Hydrogen 

.May    5th,    1914     30.1  39.0 

.May  12th,  1914    34.S  43.6 

May    21st,    1014     36.1  40.9 

June    1st,   1914    34.1  12.7 

or  a  maximum  variation  of  2  per  cent,  for  the  methane  and  4.6  for  the  hydrogen.  Look 
lug  back  over  the  records,  periods  of  four  weeks  each  save  maximum  variations  as 
follows: 

Methane  1  lydrogon 

2.0 4.6 

0.8 3.2 

2.7 3.1 

2.6 4.7 

As  explained  before,  ihis  gas  is  obtained  from  300  retorts.  If  there  is  any  irregu- 
larity in  any  particular  retort  it  ought  to  be  equalized  by  the  others.  As  far  as  it  is 
possible  to  make  it,  this  is  one  and  the  same  gas,  yet  we  see  a  variation  of  over  4  per 
cent,  in  some  cases. 

Determination  of  the  Variations  in  Natural  Gas  hy   Inspection 

By  study  of  the  variations  in  the  things  themselves  we  can  arrive  at  an  approxi- 
mate estimate  of  the  differences  in  percentage  in  one  and  the  same  gas  provided  there 
are  a  sufficient  number  of  observations.  Unfortunately  the  information  on  this  point 
is  meagre,  still  it  appears  to  the  writer  thai  it  can  be  approximately  determined  i;. 
[erring  to  the  analyses  given  for  Kent  gas  it  will  be  seen  at  once  that  Nos.  2,  3,  I,  5,  7 
are  very  similar.  Both  from  the  analyses  and  the  results  in  the  field  one  cannot  doubt 
that  these  are  one  and  the  same  gas.  The  highest  ethane  of  these  is  10.8  per  cent,  and 
the  lowest  7.9  per  cent.,  or  an  extreme  variation  of  2.9  per  cent.  For  nitrogen  similarly 
it  is  5.8  per  cent,  and  4.5  per  cent,  or  a  maximum  difference  of  1.:'.  per  cent.  The 
mean  of  the  ethanes  in  these  5  samples  is  9.3  per  cent.,  so  that  the  extreme  variation 
from  the  mean  both  plus  and  minus  is  about  1.5  per  cent.  No.  1  is  evidently  different. 
having  practically  no  hydrogen  sulphide,  and  10  per  c  in.  more  ethane  than  any  of  the 
group  mentioned.  No.  6  has  over  6  per  cent,  more  ethane  than  the  mean  of  those  that 
are  close  in  composition  If  these  seven  uases  represented  by  the  samples  were  really 
variations  of  one  gas  there  should  be  Intermediate  percentages  of  ethane,  not  a  sudden 
transition.  It  will  be  sufficient  to  prove  this  once  as  the  reasoning  will  be  similar  in 
every  case.  If  analyses  marked  Kent  1  to  7  represent  not  different  gases  but  one  and 
the  same  body  of  gas  varying  from  7.9  to  18.0  ethane  then  must  it  be  equally  likely 
that    any   percentage   of   ethane   between    those   limits    will    be    found.      Take   first    of   all 
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the  case  of  No.  b,  with  15.7  per  cent,  ethane,  and  eliminating  No.  1  for  the  present,  the 
ethanes  then  are— (2)  10.8,  (3)  8.5,  (4)  7.9,  (5)  10.6,  (7)  8.5  and  (6)  15.7.  Take  the 
highest  and  lowest  of  the  group  which  are  close  together,  viz.:  2  and  4,  the  difference 
between  them  is  2.9  per  cent.  Now  take  that  as  the  unit  and  subdivide  the  interval 
between  the  highest  and  the  lowest  into  units  of  this  dimension.  The  first  subdivision 
will  take  in  percentages  from  7.9  to  10.8,  the  second  from  10.8  to  13.7,  the  third  from 
13.7  to  15.7  or  an  increase  of  2  per  cent,  instead  of  2.9.  We  have  a  total  difference 
l  lien  of  7.8  per  cent.  Now  by  hypothesis,  this  being  one  and  the  same  gas  varying  be- 
tween the  limits  mentioned,  the  chance  of  any  given  analysis  of  this  gas  falling  within 
any  particular  range  of  percentage  is  equal  and  proportional  to  the  extent  of  the  range, 
and  these  ranges  of  per  cent,  are  expressed  by  the  figures  (1)  2.9,  (2)  2.9,  and  (3)  2. 
Therefore,  the  chance  that  any  given  analysis  will  fall  in  the  first  range  is  represented 
by  2.9,  in  the  s  cond  by  2.9,  and  in  the  third  by  2,  and  it  must  fall  in  one  of  these  sub- 
divisions, and  the  sum  of  these  or  7.8  represents  certainty.  The  chance  then,  that  any 
given  analysis  will  fall  in  the  first  subdivision  is  2.9  in  7.S  or  29  in  78.  But  we  see 
I  hat  all  five  fall  in  this  subdivision,  and  these  are  all  independent  events,  the  gas 
varying  by  hypothesis,  therefore,  the  chance  that  all  this  series  of  events  could  happen 

under  our  bvpothesis  is  |  V  =  .  * 

We  must  conclude  then  that  our  hypothesis  is  wrong  and  that  the  gas  represented 
by  No.  6  analysis  is  not  one  and  the  same  gas,  but  different  from  2,  3,  4,  5,  7.  If  this 
can  be  proved  for  No.  6,  much  more  easily  can  it  be  proved  for  No.  1,  where  the  dif- 
ferences are  much  greater.  We  must  assume,  therefore,  that  something  has  happened 
to  alter  the  composition  of  the  gas  in  these  two  cases.  In  the  case  of  Lambton  Nos.  1 
and  2,  which  are  only  about  700  feet  apart,  and  therefore,  one  would  expect  them  to 
be  the  same  gas,  the  results  are  not  as  close  as  in  other  cases  of  adjoining  wells.  The 
presence  of  propane  makes  the  exact  analysis  more  difficult.  Neither  of  the  gases  rep- 
resented  by  Lambton  Nos.  1  and  2  show  any  trace  of  anything  besides  the  hydrocar- 
bons and  nitrogen. 

This  will  be  noticed  throughout  the  whole  set  of  analyses.  Almost  invariably  the 
immediately  adjacent  ones  which  might  naturally  be  expected  to  be  the  same  gas  are 
very  close  in  composition.  Careful  examination  of  the  analyses  of  Ontario  gases  ap- 
pears to  indicate  that  about  3  per  cent,  is  the  probable  variation  for  one  and  the  same 
<as  as  far  as  the  hydrocarbons  and  nitrogen  are  concerned.  Before  proceeding  further 
It  would  be  well  to  see  how  this  agrees  with  results  obtained  in  other  gas  territories. 

Poi    'nil  explanation  ami  proof,  see  Whitworth's  "Choice  and  Chance."     Pub.  Deighton 
Bell  &  Co.,  Cambridge.  Eng. 
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Parts  of  New  York  and  Penns\  Ivania.       From  New  York  State  Museum   Map.  Bulletin  160,  and  Penn- 
sylvania Geol.  Sur.  Atlas.     Position  of  Wells  plotted  from  description  in  text  of   paper  quoted 
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•Chemist.  K.  ('.  Phillips.— Prom  Am.  Chem.  Jour.,  Vol.  XVI. 
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Variations  in  Composition  of  Natural  Gas  in  Other  Fields 
Pennsylvania  and  West  Virginia 

The  earliest  systematic  work  on  the  composition  of  natural  gas  was  done  by 
Francis  C.  Phillips  on  the  gases  of  Pennsylvania  in  1886  and  published  in  the  Geo- 
logical Survey  Report  of  that  State.  In  1894  this  was  added  to  and  the  results  given 
are  taken  from  the  Amer.  Chem.  Journal,  Vol.  16.  The  numbers  used  in  list  of  analy- 
ses are  as  given  in  that  Journal.  It  will  be  noticed  that  some  of  the  samples  were 
mixtures  from  mains  and  therefore  not  of  so  much  value  for  this  purpose.  Too  much 
credit  cannot  be  given  Phillips  for  his  contributions  on  the  composition  of  gas.  But 
lor  his  work  very  little  would  be  known  now. 

Referring  to  the  analyses  quoted  from  Phillips  and  other  authorities,  for  the  pur- 
pose of  easy  comparison,  the  different  constituents  are  placed  uniformly  in  alpha- 
betical order.  Maps  have  also  been  prepared  in  every  case  to  bring  out  the  relation 
between  variations  in  composition  and  location  from  which  the  sample  was  taken  more 
clearly.  The  methods  of  analyses  have  changed,  and  Phillips  docs  not  give  methane 
and  ethane,  etc.,  separately,  but  calls  them  all  paraffins.  This  does  not  make  much  dif- 
ference for  our  purpose  as  we  wish  merely  to  note  the  variations,  and  as  the  deter- 
minations  tiavi  all  been  made  in  the  same  manner,  they  are  comparable.  Taking  the 
nitrogen  as  the  best  indicator,  it  will  at  once  be  seen  that  1,  2.  3,  4  are  very  close  to- 
.  bul  1  and  2  being  mixtures  from  different  wells  we  cannot  be  certain  whether 
there  were  variations  in  some  of  the  constituents  in  opposite  directions  or  whether  the 
gas  from  each  of  the  wells  was  the  same.  However.  3  and  4  agree  very  closely.  The 
only  one  which  disagrees  substantially  with  those  in  the  immediate  vicinity  is  No.  13. 


P  E    N  N  A 


OHIO 


WE  Y 

fi>  -j  cafes  position  cf  gas 
weiis  from  which  samp/es 
,-.  tre  tai en. 

S  indicates  that  samp/e  is 
from  mains  Supp/ied  by 
ive/ls  in  vicinity ;  probabiy. 


Scale   of   Miles 


Portion  Of  West  \  Irffiaia  reduced    from   mar  1"  West  Virginia  Qeol.  Sur.  Vol.  V.       Position  of  Wells  plotted 

from  description  in  Vol.  la,  same  Survey. 
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TABLlf     III. 

GASES     FROM     WIST     VIRGINIA. 
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.3 

3.21 

3.96 

3.47 
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*  Chemist,  C.  1).  Howard.— From  Vol.  la  West  Virginia  Geol.  Sur. 

Coming  to  West  Virginia  it  will  be  noticed  that  1  and  2  are  mixtures,  No.  1  being 
from  Greene  and  Monongalia  Counties.  Nos.  3,  4,  5,  and  6  are  from  single  wells,  and 
of  these  No.  6  differs  by  about  7  per  cent,  of  ethane  from  the  rest,  and  therefore, 
probably  is  a  different  gas.  The  variation  in  the  others  is  less  than  1  per  cent,  with 
the  ethane.  The  top  of  various  sands  from  which  the  gas  came  is  given  as  1421,  2199, 
2380  and  1855  feet  below  the  Pittsburgh  Coal  for  3,  4,  5  and  6  respectively.  The  gas 
territory  extends  throughout  Monongalia.  Marion,  Harrison,  Doddridge,  part  of  Tyler 
and  Wetzel,  according  to  the  report  from  which  these  analyses  aie  taken.  The 
results  show  the  same  features  as  those  quoted  from  Pennsylvania,  viz:  Either  i 
agreement  or  a  substantial  difference  and  therefore  probably  not  a  variation  of  one  and 
the  same  thing  between  two  extremes,  but  two  different  things.  The  proof  would  be 
the  same  here  as  illustrated  above.  Taking  the  ethanes  again  in  3,  1,  5  and  6  we 
have  a  difference  of  over  7'  per  cent  between  3  and  6 — this  can  be  bridged  as  before  by 
units  covering  the  extreme  range  of  the  other  three.  To  save  calculation  take  1  per 
cent,  as  the  interval,  then  all  three,  i.e.,  Nos.  3,  4,  5  fall  in  this  interval.     As  before  the 

chance  of  this  would  be  J  x  \       I-   J..,.     Therefore,  as  before,  probably   we  have  two 

/       i      i      343 
different  gases,  not  variations  in  one  and  the  same  gas. 

Variations  in  Kansas  Gas 

The  natural  gases  of  Kansas  have  been  thoroughly  examined  by  Cady  and  Mc- 
Fariand  and  their  results  given  in  a  paper  entitled  "Helium  in  Natural  Gas  and  the 
Composition  of  Natural  Gas"  published  in  the  Journal  of  the  American  Chemical 
Society,  Vol.  29,  II,  and  also  in  the  University  Geological  Survey  of  Kansas,  Vol.  IX. 
This  is' a  most  interesting  and  invaluable  paper  and  contains  a  wealth  of  Information. 
The  discovery  of  the  rare  gas  helium  which,  as  far  as  known,  is  only  produced  by  the 
decay  of  radium,  in  comparatively  large  quantities— up  to  1.8  per  cent.— opens  up  an 
interesting  field  of  speculation.  In  addition  to  this  a  groat  number  of  analyses  of 
widely  varying  gases  are  given.  For  the  purpose  for  which  this  paper  is  referred  to, 
as  an  illustration  of  the  variations  which  occur,  it  seemed  advisable  to  plot  the  loca- 
tions of  all  the  samples  on  a  map  and  to  outline  on  this  map  the  gas  territorj  as  II 
appeared  to  exist  originally,  especially  as  the  writer  wished  to  compare  two  set-  ol 
analyses,  one  of  which  was  made  in  1895  and  was  confined  wholly  to  the  area  explored 
first  The  location  of  all  the  samples  of  gas  taken  from  within  the  area  outlined  and 
analysed  by  Cady  and  McFarland  is  shown  on  the  map  except  In  the  ease  ol  a  few 
where  the  approximate  position  of  the  wells  was  not  given  but  merely  the  statement 
made  that  the  gas  was  from  certain  mains  without  indicating  the  positton  of  the 
wells.     It  will  be  noted  that  there  were  only  two  wells  sampled   within  the  area  out- 
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lined,  but  these  two  do  not  differ  much  from  one  another,  nor  does  the  mean  of  the 
two  single  wells  vary  greatly  from  the  mean  of  all  the  mixtures  within  the  outlined 
area.  For  example,  compare  4,  5  and  6  of  Bailey's  with  18  of  Cady  and  McFarland's 
and  22  from  a  single  well.  The  extreme  variation  in  the  nitrogen  in  the  first  three 
mentioned  is  3.73  per  cent,  and  in  the  latter  two  3.77.  There  being  tremendous  varia- 
tions in  the  nitrogen  in  Kansas,  this  similarity  is  the  more  striking.  As  these  sets  of 
analyses  were  probably  not  made  in  exactly  the  same  way,  they  should  rather  be  com- 
pared with  one  another  than  with  the  other  set  in  order  to  estimate  the  variations. 

Calculation  of  the  Probable  Number  of  Dry  Oases 

Inspection  of  results  of  analyses  available  at  present  seems  to  indicate  that  a 
variation  of  more  than  3  per  cent,  in  any  of  the  hydrocarbons  or  nitrogen  and  possibly 
1.5  in  the  carbon  dioxide  in  any  two  given  gases  makes  it  probable  that  they  are  dif- 
ferent in  origin  or  have  suffered  some  change.  We  can  now  calculate  the  number  of 
combinations  possible  or  the  number  of  different  gases.  As  methane  must,  be  on 
hem  as  far  as  we  know,  and  must  make  up  the  balance  to  100  per  cent,  we  can  dis- 
regard it  entirely  in  the  calculation.  If  ethane  may  be  present  up  to  27  per  cent,  and 
a  difference  of  3  per  cent,  in  the  ethane  constitutes  a  different  gas,  then  there 
must  be  nine  possible  different  selections  to  be  made  from  this  constituent.  In  the 
same  way  two  could  be  made  from  propane.  Imagine  now  that  gas  could  consist  only 
of  ethane  and  propane  up  to  the  limits  mentioned  along  with  the  methane.  Then,  of 
course,  each  one  of  the  nine  different  grades  of  ethane  might  combine  with  either  of 
the  two  propanes  and  thus  make  18  different  gases.  And  any  one  of  these  18  might 
ther  with  or  without  hydrogen  sulphide,  forming  thus  3G  different  gases,  and  so  on. 
The  total  number  of  combinations  is  therefore  9  X  2  X  15  X  -  -  3  or  3240 — ethane 
being  allotted  9  different  possible  grades,  propane  2,  nitrogen  15,  hydrogen  sulphide  2, 
helium  2  and  carbon  dioxide  3. 

While  this  is  the  possible  number  of  combinations,  the  probable  number  is  very 
much  less.  A  scrutiny  of  the  reliable  analyses  published  will  show  that  the  ethane  and 
the  nitrogen  do  not  often  exceed  18  per  cent.;  propane  is  probably  g<  nerally  absent;  the 
same  holds  for  hydrogen  sulphide.  Carbon  dioxide  would  most  frequently  be  only  cap- 
able  <>!'  classifying  as  high  or  low,  while  helium  is  so  seldom  determined  that  we  might 
as  well  disregard  it  altogether  in  considering  the  probable  combinations.  The  probable 
number  of  gases  would  then  be  6  X  6  X  2  x2=144.  This  is  assuming  a  range  up  to 
18  per  cent,  for  ethane  and  nitrogen  and  thai  either  propane  or  hydrogen  sulphide  will 
be  present  in  ab'oul  half  the  gases  and  that  carbon  dioxide  is  graded  either  as  high  or 
low,  probably  1  per  c<  at.  It-  ing  considered  high.  The  chain-.'  that  any  two  gases  will 
coincide  in  composition  unless  they  are  identical  in  origin  and  In-long  to,  or  once  did 
belong  to,  the  same  body  of  gas,  if  that  term  may  be  employed,  is  1  in  144.  If  their 
posit i. mi  is  such  that  it  is  impossible  they  could  have  a  common  origin  then  something 
with  less  than  one  chance  in  a  hundred  has  happened,  and  should  make  one  look  with 
suspicion  on  the  circumstanci . 
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Probable  Number  of  Different  Oases  in  Ontario 

Allowing  the  differences  mentioned  to  exist  in  the  Bame  gas,  it  would  appear  that 
the  various  wells  sampled  should  be  classified  as  follows: 


Essex  1    

Kent  Nos.  2.  3,  4,  5,  7,  all  one   

Kent   Xo.    1    

Kent  No.   6    

Lambton   1 ,   2    

Lambton  3    

Elgin  No.  1    

Norfolk  1   and   2    

Haldimand  2,  3,  4,  5,  6,  7,  8,  10,  11,  12      | 
Wentworth  1,  Norfolk  3    J 


=1? 


Haldimand  9 
Haldimand   1 

Brant  1    

Brant    2,    3    

Welland   1,   6    ?    . 
Welland  2.  3,  4  ? 

Welland    5     

Welland    7    

York  1    


Possibly  onlv  1" 


18 


The  mean  of  all  the  ethane  percentages  in  Haldimand,  leaving  out  1  and  9,  is  13.7 
per  cent.  None  of  them  differ  as  much  as  3  per  cent,  from  that  mean.  Possibly  Haldi- 
mand 7  and  8  should  not  be  included  with  the  others  and  it  might  be  more  correct  not 
to  consider  Welland  1  and  6  and  Welland  2,  3  and  4  as  separate  from  the  gases  in 
Haldimand.     In  that  case  Welland  1  and  6  have  been  modified  in  some  way. 


GENERAL    DISCUSSION    OF   RESULTS   OF   ANALYSES 

Influence  of  Geological  Formation 

The  analyses  as  far  as  the  evidence  goes  do  not  appear  to  show  that  the  geological 
formation  in  which  the  gas  is  found  has  any  influence  on  the  composition.  In  taking 
the  samples  from  Welland  County  a  special  effort  was  made  to  ascertain  this.  Gas  is 
found  in  four  different  rocks  in  that  County,  viz:  the  Clinton,  average  depth  about 
700  ft.,  Red  Medina  765  ft.,  White  Medina  810  ft.,  and  Trenton.  As  many  wells  derive 
their  gas  from  two  or  more  of  those  sands,  the  drilling  records  were  examined  care- 
fully to  select  wells  which  yielded  gas  in  only  one  formation.  Accordingly  1  and  2 
were  taken  to  represent  the  White  .Medina  and  3  and  1  the  Clinton,  and  5  the  Trenton. 
Red  Medina  was  left  for  Haldimand  County.  But  it  is  seen  thai  No.  2  is  similar  to  3 
and  4  and  different  from  1.  Afterwards  two  more  samples  were  taken  In  Welland — 
Xo.  6  in  White  Medina  and  7  a  mixture  of  Clinton  and  White  Medina  gas.  If  we  con- 
clude that  the  Whit"  Medina  gas  is  higher  in  ethane  than  the  Clinton  basing  that  on 
1  and  6,  then  the  results  of  :'  are  Inconsistent  with  this.  Moreover,  No.  7  is  lower  in 
ethane  than  either  of  the  other  Clinton  or  White  Medina  gases,  although  it  is  a  mix- 
ture of  the  two.  No.  •",  as  explained  before,  is  from  the  only  well  in  the  Trenton, 
consequently  we  cannot  say  whether  the  low  ethane  and  nitrogen  is  due  to  the  in- 
fluence of  the  rock  or  its  position.     Coming  into  Haldimand,  No.  1,  the  highest  ethane. 


266  Bureau  of  Mines  No.  4 


is  in  White  Medina;  7  and  8  are  the  next  highest  and  are  in  Red  and  White  Medina 
respectively.  The  lowest  ethane  in  Haldimand  is  No.  9  in  Red  Medina,  and  so  on — no 
definite  differences. 

In  the  western  fields  the  gas  is  all  obtained  from  one  formation  in  the  same  field. 

Influence  of  Declining  Pressure  on  the  Composition 

In  the  old  field  of  Welland-Haldimand,  etc.,  a  number  of  wells  which  are  almost 
exhausted  were  sampled  purposely  to  see  if  there  was  any  difference  between  the  1<>w 
end  high  pressure  wells.  The  viscosity  of  a  gas,  or  the  measure  of  the  difficulty  with 
which  it  flows  through  an  orifice  of  any  kind,  is  supposed  to  vary  directly  with  the 
square  of  the  specific  gravity,  that  is,  the  one  with  the  higher  density  would  find  its 
way  less  readily  through  the  pores  and  consequently  we  should  expect  the  low  specific 
gravity  constituents  to  escape  first,  and,  therefore,  there  would  be  a  concentration  of 
the  higher  density  gases  in  wells  that  are  nearly  exhausted.  Taking  the  specific  grav- 
ities of  the  gases  constituting  natural  gas,  and  it  will  be  sufficient  to  use  approxima- 
tions. We  have  0.6  for  methane,  1.0  for  ethane,  1.0  for  nitrogen,  and  1.5  for  carbon 
dioxide;  then  the  square  of  methane  density  is  .36  and  carbon  dioxide  2.25  or  methane 
should  escape  about  six  times  as  readily  as  carbon  dioxide.  Hence  there  should  be  a 
concentration  of  carbon  dioxide  in  an  old  well.  Unfortunately  this  latter  gas  which 
would  be  our  best  indicator  is  practically  absent  in  the  Ontario  gases.  Welland  No.  5 
is  the  only  one  in  the  eastern  part  showing  more  than  a  trace.  Since  this  well  has 
experienced  the  greatest  drop  in  pressure  of  all — from  1,000  lbs.  to  less  than  100 — we 
should  expect  to  see  it  higher  in  carbon  dioxide,  as  indeed,  it  is,  and  also,  higher  in 
ethane  and  nitrogen.  Actually  it  is  lower  in  these  latter  two  than  any  other  of  the 
gases  in  that  vicinity.  A  careful  scrutiny  of  the  list  of  analyses  of  gas  from  Haldimand 
will  show  that  there  is  no  apparent  concentration  of  ethane  and  nitrogen  in  the  nearly 
exhausted  wells.  Of  course  we  have  no  proof  that  all  of  them  are  not  higher  in  these 
i  wo  gases  than  they  were  originally.  This  brings  us  back  to  the  necessity  of  sys- 
tematic  sampling  of  the  wells  in  any  given  field  at  different  periods  of  its  productive 
life  If  we  are  to  acquire  a  complete  knowledge  of  the  composition.  This  was  explained 
fully  above. 

Uniformity  of  Composition  of  Natural  Gas  in  Ontario 

Tin'  most  striking  feature  in  the  whole  set  of  analyses  is  the  wonderful  uni- 
loriuity  of  the  gas  derived  from  widely  separated,  and  as  far  as  the  information  from 
drilling  goes,  totally  disconnected  areas.  For  instance,  the  sample  from  the  small 
Held  in  Elgin  which  is  80  miles  from  the  Kent  field  is  almost  identical  with  the  nor- 
ii i it  1  gas  from  the  latter  area,  the  ethane  being  only  1.5  per  cent,  higher  than  the  mean 
of  normal  Kent  gas,  and  the  nitrogen  agreeing  within  .1  per  cent.  If  a  dash  of  hydro- 
gen sulphide  were  added  to  this  gas  it  would  agree  exactly  with  the  Kent  product,  or 
conversely  remove  that  fraction  of  one  per  cent  from  the  Kent  and  Essex  gas  and  all 
these  three  would  agree.  Yet  Kent  is  separated  from  Essex  by  twenty  miles  and  Elgin 
from  Kent  by  eighty.  By  the  addition  or  subtraction  of  a  very  few  per  cent,  of  one  or 
more  constituents  mosl  of  the  apparently  quite  separate  areas  would  be  yielding  the 
same  gas.  The  almost  complete  absence  of  carbon  dioxide  in  the  Ontario  gases  is 
peculiar,  only  one  sample  in  all  the  27'  examined  from  Elgin  eastwards  showing  the 
small  quantity  of  .1",  per  cent,  and  one  a  few  hundredths  of  a  per  cent.  An  examina- 
tion of  tli.'  analyses  quoted  from  other  territories  shows  that  carbon  dioxide  is  more 
nil' ii  presenl  than  not.  When  we  consider  that  there  are  more  than  a  hundred  ways 
in  which  two  dry  commercial  gases  can  differ  and  only  one  in  which  they  can  agree, 
this  uniformity  is  surprising.  It  seems  to  be  incompatible  with  a  local  and  separate 
origin  for  each  field.  We  can  understand  why  the  oxygen  and  nitrogen  of  the  atmos- 
phere are  found  in  constant  proportions  in  all  parts  of  the  world.  There  is  only  one 
atmosphere.  Those  who  have  iheories  to  defend  may  be  left  to  adjust  them  to  the  ob- 
served facts. 
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Surface  Gas 

The  occurrence  of  gas  in  the  drift  in  many  places  in  Ontario  is  of  both  economic 
and  scientific  interest.  Analyses  are  given  of  this  kind  of  gas  from  two  different  lo- 
calities in  Kent  County  and  one  in  York.  In  one  place  as  explained  above,  this  gas 
has  been  in  use  for  21  years  in  several  houses  and  shows  no  manifesl  Bign  of  diminu- 
tion. To  form  some  idea  of  the  quantity  this  involves  the  writer  secured  through  the 
kindness  of  the  Union  Natural  Gas  Company  which  has  a  number  of  pipe  lines  travers- 
ing the  County  of  Kent,  an  estimate  of  the  average  amount  of  gas  consumed  by  a  house- 
hold in  the  territory  they  serve.  Twenty  farm  houses  were  taken  at  random  and  th< 
average  amount  of  gas  they  use  per  year  was  ascertained.  The  price  paid  there  is  15 
3ents  per  thousand  feet  and  the  average  consumption  is  22n, ft.  per  year  per  house- 
hold. In  the  County  of  Welland  similar  figures  were  obtained  from  the  Provincial 
Natural  Gas  and  Fuel  Company,  the  average  consumption  per  household  came  to  102,000 
cu.  ft.  per  year,  the  price  of  gas  being  30  cents  per  thousand.  There  is  no  climatic  or 
other  reason  except  the  price  why  the  consumption  should  be  higher  in  one  place  than 
the  other.  It  is  certain  that  households  using  gas  which  costs  nothing  will  not  ion- 
sume  less.  The  quantity  is  more  likely  to  be  300,000  ft.  per  year  or  more,  so  that  the 
total  amount  consumed  by  one  of  these  houses  in  21  years  is  probably  6  million  feet  or 
more. 

All  these  gases  examined  contained  over  80  per  cent,  methane  and  therefore  prob- 
ably have  a  calorific  value  of  over  S00  B.T.U.  per  cubic  foot,  methane  having  over 
1000.  The  cheapest  artificial  gas  sold  in  Ontario  is  in  Toronto,  where  the  price  is  70 
cents  per  thousand  for  a  gas  with  a  heat  value  of  about  600  B.T.U.  If  one  were  buying 
this  natural  gas  on  the  game  basis,  the  price  should  be  about  90  cents  per  thousand. 
It  would  no  doubt  be  considered  a  boon  in  many  houses  if  it  could  be  delivered  into 
the  country  at  that  price.  A  value  of  50  cents  per  thousand  could  reasonably  be  put 
on  this  natural  gas.  This  is  equivalent  to  $500  per  million,  so  that  the  value  to  the 
households  of  the  6  million  feet  used  is  not  less  than  $3,000.  As  explained  already, 
several  farms  in  Howard  Tp.  have  used  this  gas.  There  are  also  some  in  other  parts 
of  Kent  County.  The  probabilities  must  be  strong  that  there  are  a  number  of  places 
in  Scarboro  Tp.  also  where  a  supply  of  gas  could  be  obtained  from  the  drift  for  years 
sufficient  for  individual  houses  provided  reasonable  economy  is  employed. 

Effect  of  Water  on  Natural  Gas 

As  natural  gas  might  come  in  contact  with  water  in  the  drift,  the  possible  effect 
of  this  on  the  composition  should  be  considered.  The  facts  given  below  are  taken  from 
Landolt  u.  Boernstein's  Tabellen  4ten  Auflage,  and  show  the  solubility  of  the  various 
constituents  of  natural  gas  in  water  at  various  temperatures  from  0°  to  20°  C.  or 
32°  to  (i8°F.  The  amounts  given  are  the  number  of  volumes  of  the  different  gases 
soluble  in  one  volume  of  water  at  different  temperatures. 


0' 

•") 

in 

20 

Oxygen   

.0489 

.0428 
.0215 
1.424 
.048 
.080 
4.063 

.038 
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1.194 

.1142 

.066 

3.520 

.031 

Methane    

Ethane  

L.713 

.055 

.099 

.016 
0.878 

.03:5 
.047 

4.686 

2.672 
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It  is  seen  at  once  that  carbon  dioxide  and  hydrogen  sulphide  are  vastly  more 
soluble  than  the  other  constituents  of  natural  gas,  which  do  not  differ  greatly  in  this 
respect  and  consequently  water  could  not  change  their  relative  proportions  materially. 
Water  saturated  with  carbon  dioxide  at  a  temperature  just  above  zero  should  release 
some  of  this  in  percolating  downwards  owing  to  rise  of  temperature.  Consequently 
if  drift  gas  comes  in  contact  with  water  we  must  expect  carbon  dioxide. 

Oxygen  in  Water  and  Natural  Gas 

The  behavior  of  oxygen  in  water  may  throw  some  light  on  the  absence  of  this 
constituent  in  natural  gas.  Thorpe's  Dictionary  of  Applied  Chemistry  under  "Water" 
gives  the  amounts  of  nitrogen,  oxygen  and  carbon  dioxide  present  in  rain  water  as 
1.308,  0.637  and  0.128  per  cent,  respectively,  and  in  discussing  drinking  waters  it  is  said: 
"  The  gases  present  in  ordinary  drinking  waters  are  those  of  the  atmosphere,  oxygen, 
nitrogen  and  carbonic  anhydride  (carbon  dioxide).  Their  quantitative  determination  is 
rarely  made  as  they  are  of  little  or  no  significance  in  connection  with  the  quality  of 
water  for  drinking,  excepting  that  through  the  absence  of  the  dissolved  gases  a  water 
has  the  flat  taste  of  that  which  has  been  recently  boiled.  It  is  sometimes  supposed  that 
the  absence  of  a  due  proportion  of  dissolved  oxygen  in  water  is  an  indication  of  the 
presence  of  decomposing  organic  substances,  but  this  can  only  be  the  case  with  sur- 
face waters,  as  the  very  purest  subterranean  waters  are  almost  destitute  of  it."  The 
purest  waters  are  those  that  have  percolated  most,  the  oxygen  being  so  active  attacks 
different  compounds  in  the  soil  and  is  eliminated.  If  it  is  thus  removed  from  water 
it  seems  likely  that  even  if  there  were  oxygen  in  gas  when  it  is  formed  it  would  be 
removed  in  the  same  way. 

Relation  of  Surface   Gas  to  the  Deep   Rock  Gas 

Whether  this  "surface"  gas  has  escaped  from  below  or  (been  formed  in  the  drift, 
its  composition  is  worth  investigation.  If  it  comes  from  below,  unless  it  can  be  shown 
that  the  composition  could  be  altered  in  some  way  there  should  be  an  agreement.  As 
pointed  out  already  in  the  discussion  of  the  deep  rock  gases,  there  does  not  appear  to 
be  any  reason  why  we  should  believe  that  the  differences  in  specific  gravity  of  the 
various  constituents  of  natural  gas  have  caused  a  concentration  of  the  higher  density 
nil.  b.  As  has  been  explained  already,  evidence  on  this  point  is  not  complete  and  defi- 
nite. An  effort  was  made  by  the  writer  to  secure  samples  of  "surface"  gas  over  known 
gas  producing  rock,  but  unsuccessfully.  According  to  the  drillers,  gas  is  found  in  the 
drift  frequently  in  drilling  in  the  Kent  field,  possibly  something  like  one-third  of  the 
wells  showing  it.     At  tho  time  the  samples  were  being  collected  none  was  available. 

Influence  of  Drift  or  Surface  Gas  on  Theories  of  Origin  of  Natural  Gas 

It  is  evident  on  reading  the  literature  in  connection  with  natural  gas  that  the 
existence  of  a  combustible  substance  in  the  drift  in  many  places  has  profoundly  in- 
fluenced  the  course  of  thought  on  this  subject.  The  method  of  reasoning  is  plain  and 
convincing  The  formation  of  marsh  gas  in  swamps,  or  wherever  vegetable  matter  de- 
composes undi  r  water,  is  familiar  to  every  one.  Add  to  this  the  existence  of  gas  in 
the  drifl  ascribed  naturally  to  the  decomposition  of  the  vegetable  or  animal  matter 
covered  by  the  drift.  With  this  simple  process  before  our  eyes  why  seek  further  for 
an  i  xplanatlon  of  the  origin  of  the  normal  deep  rock  gases?  Turning  to  our  list  of 
analys-  s  given  there  arc  three  of  surface  gases  and  thirty-nine  of  the  deep  rock  product. 
It  will  he  noticed  ar  once  that  .very  one  of  the  deep  gases  contains  ethane  while  all 
the  drift  gases  arc  entirely  free  of  it.  This  might  be  chance  of  course,  and  we  can- 
not prove  that  it  is  not,  but  the  degree  of  probability  can  be  determined  and  it  will  be 
worth  while  to  calculate  this  chance  and  express  it  definitely  in  figures.  It  can  readily 
be   done   in    this   way.      Let    it    be   assumed    that    all    these  gases  represented  by   the  42 
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analyses  and  found  in  the  same  territory  were  formed  in  the  .-am.  way  out  of  the 
same  things.  Then  must  they  consist  of  the  same  things.  It  is  obvious  that  unless 
they  do  there  is  no  point  in  mentioning  the  existence  of  drift  or  surface  gas  in  connec- 
tion with  ordinary  natural  gas.  Now  we  have  seen  already  that  the  analyses  given  of 
the  deep  gases  represent  probably  at  least  15  different  gases,  and  of  course,  11  Is  obvi- 
ous that  it  is  the  number  of  different  deep  gases  which  is  of  importance  here  as  even  an 
infinite  number  of  analyses  of  one  and  the  same  gas  could  not  affect  the  argument.  We 
have  then  18  gases  in  all,  of  which  15  have  already  been  shown  to  be  probably  dif- 
ferent, and  the  three  surface  gases  from  their  position  must  clearly  be  separate  bodies 
of  gas  and,  therefore,  the  formation  or  determination  of  their  constituents  must  have 
been  caused  by  independent  events.  Now,  as  there  are  three  gases  out  of  the  18  which 
have  no  ethane,  and  these  gases  being  all  the  same  in  origin  by  hypothesis,  the  chance 

that  any  given  gas  will  not  contain  ethane  is  3  in  18,  or  1   in  6,   or   '         The  chance 

6 

that    all    three   surface   gases    would    be    devoid    of   ethane   is.    therefore  :.  or 


(1) 


6       6       6 

8        1 


these  being  as  we  have  seen  all  independent  events.     The  mathematical 
6  /         216 

proof  of  this  is  fully  dealt  with  in  Whitworth's  "Choice  and  Chance,"  already  referred 
to  in  a  chapter  dealing  with  series  of  concurrent  events.  Now  the  chance  that  any 
given   one  of  our  eighteen  different   gases  under  consideration   will   contain   ethane,   is, 

of  course,  _  or  -     and   the  chance  that  all  our  fifteen  deep  gases  will  have  ethane  is 
18        6 

(-]=:—  approximated.  Therefore,  the  chance  that  the  whole  series  of  events 
\6/         15 

would   happen  as  it  did,  is,  under  our  hypothesis,   —  .  But   the  events  did 

216     15     3240 
occur,   therefore  the  amount  just  found   represents  the  chance   that   the   hypothesis   is 
right. 

The  nature  or  composition  of  surface  gas  being  such  an  important  link  in  the 
chain  of  reasoning  regarding  the  origin  of  natural  gas  it  is  surprising  that  no  analyses 
are  given  in  support  of  the  theories.  The  authorities  have  decided  how  it  is  made  be- 
fore ascertaining  what  it  is.  And  yet,  it  seems  more  logical  to  find  out  first  the  thing 
which  is  capable  of  accurate  determination.  If  we  know  what  natural  gas  is  we  are 
more  likely  to  arrive  at  a  correct  idea  of  how  it  was  made.  The  writer  has  only  been 
able  to  find  two  analyses  of  gas  from  the  drift  in  literature.  Both  of  these  are  in  Cady 
and  McFarland's  admirable  and  elaborate  review  of  analyses  of  natural  gas.1  One  of 
these  is  not  expressly  stated  to  be  drift  gas,  but  from  the  description  probably  is,  as 
it  is  recorded  that  the  gas  was  obtained  from  a  pipe  driven  down  210  feet  through  clay. 
An  analysis  by  Dr.  Rollin  Chamberlin  of  a  sample  obtained  at  Princeton,  111.,  follows:" 

Carbon   dioxide    010 

Carbon    monoxide     0.05 

Oxygen    005 

Methane    13.97 

Nitrogen     85.83 

100.00 

Compare  with  the  analysis  given  below  of  a  similar  high  nitrogen  gas  from  Dexter, 
Kansas,  with  1  per  cent,  ethane  and  also  1.6  helium.  The  ethane  is  small  here;  with 
over  80  per  cent,  nitrogen  there  is  not  much  room  for  anything  else.    The  other  analysis 

1.  University  iieol.  Sur.  of  Kansas.   Vol.   [X. 

2.  Ibid,   pages   251-2. 
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is   of  a   drift   gas    from    Dawson,    Iowa,   quoted   by    the   above   mentioned   authors    from 
Eighth  Ann.  Rep.   Iowa,  Geol.   Survey: 

Hydrocarbons  and  nitrogen    95.35 

Carbon   monoxide    2.50 

Carbon    dioxide 1.60 

Oxygen    0.55 


100.00 


This  is  ii.  itirely  useless  result  for  any  purpose  whatever.  If  it  is  intended  to 
show  the  fuel  value  it  makes  quite  a  difference  how  much  nitrogen  there  is.  It  looks  as 
if  the  three  constituents  mentioned  last  in  the  analysis  had  been  determined  and  the 
rest  is  by  difference.  The  only  constituent  we  can  rely  on  as  probably  correct,  is  the 
carbon  dioxide.  This  analysis  is  fairly  typical  of  the  amount  of  intelligent  attention 
that  has  been  devoted  to  the  composition  of  drift  gas.  Of  course,  our  old  friend  Oxygen 
must  be  in  it  too.  There  is  a  real  significance  in  this.  It  has  already  been  shown  in 
the  description  of  mode  of  sampling  that  the  diffusion  of  air  and  gas  in  the  holder  i> 
not  according  to  theory  at  all.  If  we  are  unable  to  forecast  what  will  take  place  in  an 
insignificant  tube  that  can  be  held  in  the  hand  where  only  one  operation  is  involved. 
\\li;it  chance  is  there  that  we  can  decide  on  what  has  taken  place  over  hundreds  of 
square  miles,  and  where  more  than  one  operation  is  concerned?  Yet  the  analysis  will 
show  within  a  few  hundredths  of  a  per  cent,  how  much  oxygen  is  in  the  tube  and 
quently  to  what  extent  the  theory  of  diffusion  has  failed.  And  so,  on  the  larger 
scale,  it  is  possible  to  determine  after  a  while  exactly  what  the  composition  of  gas  is. 
Whether  it  is  of  organic  or  inorganic  origin,  and  it  must  be  one  of  the  two,  or  both 
combined,  it  must  have  been  made  by  chemical  processes  which  have  produced  the  re- 
sultant gas.  An  accurate  knowledge  of  the  composition  of  this  resultant  cannot  fail 
to  aid  in  arriving  at  a  correct  conclusion  with  regard  to  origin.  At  any  rate,  it  will 
weed  out  3ome  of  the  theories  proposed  which  will  be  a  benefit  and  we  will  have  the 
satisfaction  of  having  made  an  intelligent  effort  to  solve  the  mystery. 

Miscellaneous  Analyses  of  Natural  Gas 

There  is  very  little  satisfaction  in  studying  lists  of  analyses  of  natural  gas  avail 
ahl«  at  the  present  time.  Sufficient  care  is  generally  not  taken  with  one  or  more  o 
following  factors,  viz.,  with  regard  to  selection  of  place  from  which  the  sample  is 
taken,  or  mode  of  taking  it,  or  method  of  analysis.  All  due  to  the  fact  that  the  au- 
thority -  on  natural  gas  have  attached  very  slight  importance  to  the  composition.  There 
is  little  to  be  gained  from  comparing  results  obtained  in  a  different  way.  Accordingly 
only  a  tew  are  produced  below  for  illustration: 

Kansas  Gas 

Analysis  No.   U,  Cady  Ac  McFarland,  Kansas  gas  shown  on  plan. 

Ca  rbon    dioxide    0.20 

<  !a  rbon    monoxide    0.00 

Ethane   00 

Methane 51.80 

Nitrogen     46.40 

Helium    1.50 

Oxygen    10 

100.00 
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Wyoming  (ia> 

Gas   from   Greybull.   Wyoming    (A.   G.    Burrell,   Analyst  i,    Technical    Paper    N< 
U.S.  Bureau  of  'Mines. 

Carbon   dioxide    m.l'O 

Ethane    IT::.". 

Methane    81.70 

Nitrogen    0.75 


lOO.IMI 


The  well  drilled  at  Kissarmas  in  Hungary  is  most  interesting.  This  was  started 
in  the  hope  of  finding  potassium  salts.  A  full  account  is  given  in  a  report  published 
by  the  Hungarian  Finance  .Ministry.  "Berieht  Ueber  die  Resultate  der  bisher  zur 
Erforschung  der  Erdgasvorkommen  des  Siebenbuerger  Beckens  vorgenommenen  Unter- 
schungen,"  Budapest.  1911.  Franz  Boehm,  the  Engineer  under  whose  direction  ihe 
work  was  carried  out,  gives  the  following  details: 

Work  started  26th  Nov.,  1908. 
Small  amount  gas  found  at  70  ft. 
Larger  amount  gas  found  at  37'6  ft. 
Strong  flow  at  680  ft.    (30th  Jan.,  1909.) 

The  pressure  was  then  450  lbs.  (30  atmos.)  and  the  capacity  3,100,000  cubic  feet  in 
24  hours.  An  analysis  of  the  gas  at  this  time  by  Prof.  Ignaz  Pfeifer  showed  99.25 
per  cent,  methane  and  .75  nitrogen.  The  well  was  continued  to  a  depth  of  993  feet, 
when  the  pressure  was  750  lbs.  An  analysis  of  the  gas  by  Prof.  Schelle  at  this  stage 
gave: 

Methane    99.0 

Nitrogen     0.2 

Hydrogen     0.4 

Oxygen     0-4 

Well  stopped  April  22nd,  1909.  Capacity  at  this  time  32,000,000  feet. 

The  rocks  in  which  gas  was  found  were  clayey  marls  and  sandstones  of  the  Mio- 
cene age.  They  were  unable  to  close  the  well  for  some  time  and  gas  was  wasting  for 
2V2  years.     (Jour,  fiir  Gasbeleuchtung  Nr.  51  S  1251  Miinnchen). 

Gas  From  Russia 
n.-iku.  Wussia 

Hydrogen     0.98 

Methane    9309 

Ethane   3-26 

Carbon   dioxide    218 

Nitrogen    0.49 


100.00 
The  analysis  is  from  Lewes  "Liquid  &  Gaseous  Fuels,"  p.  46,  chemist  not  known. 
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Examples  of  Analyses  of  Natural  Gas  Showing  Oxygen 

In  boring  for  water  at  Neuengamnie  near  Hamburg,  Germany,  gas  was  found  at  a 
depth  of  808  ft.  Analysis  No.  1  of  this  gas  is  by  the  Hamburg  Hygienic  Institute.  No. 
2,  which  was  taken  23  days  later,  was  by  the  Hamburg  Gas  Works.1 

NeuenKamme,  near  Hamburg 

1  2 

Methane   91.5  91.6 

Olefines    2.1  0.8 

Nitrogen    5.6  4.4 

Oxygen    1.5  0.7 

Carbon    dioxide    0.3  0.2  also  H;S. 

Hydrogen  2.3 


101.0 


100.6 


Helium  .01 — .02  per  cent. 


(ias  from  Smithfield,  Utah.2  Pittsfield  Gas.  Pike  Co  .  Ill 

Prof.  Kirnrsbur\,  Chemist  (Chemist  not  jji\en- 

Carbon    dioxide    S  Carbon    dioxide     81 

Carbon    monoxide    1.2  Oxygen    3.46 

Ethane    37.8  Methane    73.81 

Hydrogen    1H6  Nitrogen    21.92 

Methane    22.3  

Olefines    0.7  100.00 

Oxygen    0.9 

Nitrogen    19.7 

This  list  could  be  indefinitely  extended. 

Analyses  Illustrating  Composition  of  Gas  from  Oil  Wells  and  "Wet"  Gases 

The   following  analyses  are   taken   from  Technical   Paper  No.   57,  U.   S.   Bureau   of 
Mints.     A.  G.  Burrell,  analyst. 

Oil  Well  at  Byron,  Wyoming  Salt  Creek  Kield,  Wyoming 

Carbon    dioxide    =  0.47         0 

Methane    =64.05  0 

Ethane =32.28         60.40 

Propane 10.63 

Nitrogen    =  3.20         28.97 


100.00  100.00 

In    Bulletin  42  loo.   cit.,   A.   G.   Burrell  gives  analyses  of  "wet"   gases  showing  the 
following  maxima : 

For  propane,  8S.3  per  cent. 

For  ethane,  96.1  per  cent. 

For  butane,  40.6  per  cent. 

M«  thane  is  sometimes  entirely  absent. 


r  den   Helium   und  Argongehalt   des  Erdgases  von  Neuengamme" 
.    Walter,    Jahrbuch    der   Hamburglschen    Wissen-Schaftlichen    Anstalten 


slatPd  from 
by  A.  Voller  und  B 
XXVIIT.    1910 

■  From  Rull.  260.  T\  8.  Oeol.  Sur..  p.  481. 

im  Illinois  State  Geol.  Sur.  Rull.  2,  p.  82 


1914  Chemical  Composition  of  Natural  Oases  in  Ontario  273 

Incombustible  Natural  (iases 

The  following  analyses  are  by  Cady  &  McFarland.    (Position  shown  on  plan.) 

No.  1  No.  6 

Carbon   dioxide     0.  0. 

Carbon   monoxide    0.  0. 

Ethane    0.41  1.06 

Hydrogen    tr.  tr. 

Methane   14.85  14.33 

defines    0.  0. 

Oxygen    0.2  0.1 

Nitrogen 82.70  82.87 

Helium 1.84  1.64 


100.00  100.00 

Burrell  states  that  he  has  found  98  per  cent,  of  nitrogen  in  a  natural  gas  from 
Washington  and  30  per  cent,  of  carbon  dioxide  in  California  gas.  (Journ.  Ind.  Eng. 
Chem.  Vol.  4,  1912,  p.  615).  It  is  evident  that  if  the  "wet"  gases  and  the  incombustible 
ones  were  considered,  the  total  number  of  gases  must  be  vastly  greater  than  calculated 
above. 
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Associat.  d    Gold    Mines    of    Western 

Australia.   Ltd 4.. 

See  also  Keeley  silver  mine. 

North—  Thompson      gold 

mine. 
Atikokan. 

Gold  mining  at   g  ],, 

Atikokan    Iron    Co 22 

Atkinson,    M jjg 

Atkinson,    Magisl  rate 68 

Australia. 

Carnotite  ( | 

silver  production   11 

Austria,  pitchblende  in  1  1 

Autunlte,    notes    on    44 

Avicksonin,   A 7$ 
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Aweres    tp..    iron 207 

quartzite **» 

Ayotte,  E 

88 
Babaneo,  F 

Baby,  M JJr 

Bacowski,   L a 

Baeckler,   William    ^ 

Bahonen,  S ri% 

Bailey,  E.  H.  S 2b- 

Bailey  Cobalt  silver  mine. 

Accident  at  ••      '° 

Producing ',  on 

Work  at  1<JU 

Bain,  J.  W. 

Paper  bv,  on  the  Analyses  of  Gases. 

v        ■  247-254 

Baird,  Frank  B 187 

Baird  &  Son,  H.  C -* 

Bakanerski,  L ^ 

Baker,  F.  J ™ 

Baker,  George  E li 

Baker,  L.  S 243 

Baker  Bros J-6 

Baku,  Russia - ' 1 

Balcom,  R 244 

Baldwin,   H 243 

Ball,  M.  A 27,  28 

Ballantyne,  James    I84 

Balmy  Beach  Land  Building  Co 42 

Balsam  Lake  Quarries,  Ltd 41 

Bancroft,  J.  A 230 

Bancroft,  marble  quarry  near  .  . .  .170,  182 

Bannerman  and   Home    29 

Barcouch,  N 88 

Bardyk,   P 78 

Barlow,    Dr.    A.    E 201,  204,  211 

Barnes,  William    80 

Barodine,  F 86 

Barrie  tp 1?8 

Barscon,  J 80 

Bartollotti,  A 78 

Barron  Pressed  Brick  Co 193 

Barton    tp 190,  191 

Bartonville  Pressed  Brick  Co 23,  193 

Baruyne,  B 88 

Barwick  Mines  Co 41 

Bass,  tt,  A 80 

-tte,    E 155 

Bastard  tp 185 

Batteraby,   w.   F 159 

Battle,  John    30 

Battle  quarry.   Thorold    189 

Bausch,  Filis   71 

Bay  of  Islands.   L.   Huron    222 

Bayhain  tp.,  «as  in    244,  254 

Beachrllle  White  Lime  Co 27 

Beacon  Oil  Co 42 

Bear  lake,  8,  of  Penage  lake  221 

Beatty  farm.  Sydenham  tp 190 

Beatty  tp 49 

Beaver  Auxiliarj   silver  mine  154 

Beaver  brand  tuse  67 

Beaver  Consolidated  Bllver  mines. 

Accident  , 76 

Dividend 17 

Mill    capacity    129 

Officers 130 

Production 11 


PAGE 

Work   at    133 

Beaver  Oil  and  Gas  Co C7 

Beaverhouse  lake,  McVittie  tp 9 

Beaverton   Clay   Products   Co 23 

Beck  &  Aitkens  37 

Beckett,  E.  C 23 

Bedard  gold  claim,  near  L.  Penage..  220 

Bedford  tp.,  mica  34,  178 

feldspar 171,  177 

Beebe,  Geo.   H 154 

Beechville 192 

Behenna,    J 82 

Belanger,  E 88 

Belknap,  S.  F 182 

Bell,  John  H 23 

Bell,  M.   G 190 

Bell,    Dr.    Robert 

Ref.  to  work  by,  N.  of  L.  Huron.. 

204,  208,  211,  219,  221,  222,  234 

Bell,  T.  E 98 

Bell  Bros 23,  186 

Bell  Bros.  &  Co 23 

Belleville. 

Assay  plant  removed  from    49 

Cement  plant  near   30 

Electric  furnace  at,  description.  179-182 

Belleville    Pottery    Co 23 

Bellio.    E 104 

Belmont  iron  mine   22,  171 

Belmont  tp.,  trap  rock  quarry 184 

Bemrose,  Thos 23 

Ben  Allen  Portland  Cement  Co 30 

Bendigo,  Australia. 

Miner's  phthisis    70 

Bennett,  A.  G 183 

Bennett,  Robert  38 

Bennett,   W 88 

Bennett,  Son  &  Co.,  Wm 67 

Bennetts,   J 84 

Benson,   G.    A 130 

Berarino,  F 80 

Bergin,   Patrick    27,  28 

Berich,    J 76 

Berlick,  J 84 

Bertie  Natural  Gas  Co 37 

Bertie  tp.,  gas  in    36,  245,  246 

analysis 254 

notes   244 

Bessemer  iron  mine,  accident 76 

work   at    17:? 

Bethel,  H 104 

Bickell,  J.  P 163 

Blckford,  Smith  &  Co 67 

Big  Four  Brick  Co 23 

Big  Vermilion   lake.        See  Northern 

Pyrites  Mine. 

Bilenas,  M 80 

Billy,    P 80 

Binbrook  tp.,  gas  in   36,  245 

analysis 254 

Biotite-garnet  schist. 

Sudbury  reg 209 

Birch   Lake  Mining  Co 34,  42 

Birloska.   Yam    98 

I'.irnorsink,  U 84 

Bishop,  F.  J 136 

Bissett,  G.  W 219 

Black  Donald  Graphite  Co 33,  178 

Black   Fox  Gold   Mining  Co 41 
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Blackwell,   J 104 

Blain,  Hugh    134 

Blairton   iron   mine    171 

Blake,  Elias  D 23 

Blake,  James    188 

Blake,  W.   C 23 

Blanchard,  C 76 

Blast  furnaces. 

Accidents   at    94-104 

Deseronto,    rebuilt    182 

Parry  Sound   182,  187 

Work  at,  report  on   187,  188 

Blezard  nickel  mine. 

Norite  200 

Sudburite  near,  analysis   217 

Blind  River,  Alg 227 

Bloom  lake   156 

Blue  lake,  Dumfries  tp 30 

Boehm,   Franz    271 

Bogart   Bros 23 

Bohemia,  pitchblende  in    44 

Boiullia,  J 100 

Bojco,  N 86 

Bojuk,  G 100 

Bolechione,    R 98 

Bond  &  Bird    23 

Bonis,   David    192 

Bonis,    John    192 

Boone,  George  H 23 

Booth,  C.  D 155 

Borich,    J 76 

Borings  for  gas,  Enniskillen  tp 36 

Gov't    revenue    from ....  38 

for   nickel,  Levack   tp 194 

Bosmavinuk,    F 78 

Bossack,    A 102 

Bossell,   Karl    78 

Bothwell  oil-field. 

production    34,  35 

Bounties  on  cobalt  and  nickel    20 

Boweis,  J 102 

Bowker,  S.  T 48 

Bowler,  Wes 23 

Bowman,   C 179 

Boyce,  E 88 

Boyd,  W 100 

Boyer  lake    127 

Boyuck,  G 104 

Brackenbury,   C 216 

Paper  by,  on  Rocks  of  Levack  tp.  . 

194-201 

Brampton  Pressed   Brick   Co.,   Ltd...  23 

Brandon  Pressed  Brick  &  Tile  Co.  23,  193 

Brant  co.,  gas  in  245 

analysis 252,  254 

character 265 

oil.    See  Onondaga  oil-field. 

Brantford,   oil   at    245 

Brantford   Brick  Co 23 

Brent,    Charles    Ill 

Breslau  Brick  Co 108,  193 

Brette,    William    245 

Brewer,  J.  W 179 

Brewster,   T.    J 92,  96 

Brick. 

Manufacturers  of,  list 27,  110 

Production    3-5 

See  also  Gowanlock  Brick  Co. 

Brigden,  S 74 

19   B.M. 


PAGE 

Brigstocke,  R.  W 122,  219 

Brindley,    J 104 

British   America  Nickel  Corpn. . .  .42,  112 
See  also  Murray  nickel  mine. 

Officers  and  work  by   121 

British  American  Oil  Co 34 

British  Columbia,  diamonds  in    47 

Britnell,   Wm 183 

Britnell  &  Co 28,  183 

Broadwell,  Benjamin   23 

Brockville   Mg.    Co 34 

Brodie,  D.  M 68 

Broggerite 43 

Brougham  tp 178 

Brouse,  W.  H 14.", 

Brown,   A.   H 139,  159 

Brown,  E.  A 27 

Brown,    George    27 

Brown,  J.  W.  (Creighton  mine) 76 

Brown,  J.  \V.    i  Vienna )    23 

Brown,   Oliver    191 

Brown,    Omar    18" 

Brown  Bros.  Brick  Co 23 

Browning,   L.   J 176 

Brownscombe  &  Sons,   H 23 

Bruce,    G 104 

Bruce,  J.  H 98 

Bruce  Mines. 

Trap  rock  quarrying 112,  127 

Buchanan,   John   Alexander    30 

Buchanan   Bros.  &  Co 23 

Buchowski,   Mike    96 

Buck,  J.  L 23 

Buck,    J.    R 244 

Buffalo  Ontario  Smelting  &  Refining 

Co 176 

Buffalo  silver  mine. 

Accident 76 

Bullion   from,   photo    131 

Concentrating  plant    14,  129 

Dividends 17 

Mill,    photo     1?1 

Production   11,  12 

Work  at  132 

Buffalo  Union  Furnace  Co.   ..22,  171,  187 
Building  material. 

Quarrying  of    189 

Producers,   list    of    23-30 

Production 3-5 

Builing,   S 102 

Bulki,  A 78 

Bullion   from   Buffalo   mine,   photo...    131 

Bunting,   George    179 

Bunting,    R.    F 179 

Burgess,  C.  P 23 

Burgess,   William    186 

Burke  lake   i-"-1 

Burnside  gold  mine   9 

Capital    and    dale    of    Charter 41 

Work  at    170 

Burrell,  G.  A 247,  261,  272 

Burl   tp 170 

Bushell,  William   23 

Butane  in   natural   gas    251,   266 

Butkovlc,    M 98 

Hut  well  Brick  Co 23 

Byron,  Wy.,  analysis  of  gas  from.    . .   272 

Cabana,   Jr.,   Oliver    23 

1T\ 
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Cady  and  McFarland   261-273 

Cages,  construction  of    60 

Cairo  Brick  and  Tile  Works 23 

Calcite  Lake  Mining  Co 156 

Calcium  carbide,  production  3-5,  32 

Caldwell    Bros 173 

Caledonia,  Ont. 

Gas 31 

analysis 245,  254 

Gypsum 188 

Calendoni,  G 78 

Caleta  Silver  Mines,  Ltd 19,  156 

Calgary  Brick  &  Supply  Co 41 

California,  U.S.,  natural  gas  in    ....   273 

Callan,  C.  M 184 

Callan  Bros.,  John    27,  28 

Calomini,   R 100 

Cameron,  W.  M 27 

Cameron  Island  Syndicate   42 

Campbell,  C.  A 48 

Campbell,  Neil  F 23 

Campice,    J 82 

Canada. 

Silver  production    14 

Canada  Bolt  &  Nut  Co 187 

Canada  Brick  &  Fire  Proofing  Co...     23 

Canada  Cement  Co 30 

Accident  in  plant    64,  108 

Work    by    183,  189 

Canada  Chemical  Co 187 

Canada  Crushed  Stone  Corpn.  28,  108,  189 

Canada  Feldspar   Corpn 41 

Canada  Furnace  Co 22 

Accident  at  plant    93,  96 

Canada    Iron   Corporation 22,   28,  193 

Accidents  at  plant   ..64,  92,  93,  96,  104 

Financial  trouble    .'  187 

Canada  Iron  Mines,  Ltd. ..22,  76,  171,  172 

Canada  Lime  Co 27    184 

Canada  Pebble  Co .     30 

Canada  Sand-lime  Pressed  Brick  Co.     27 

Canada  Screw  Co 187 

Canada  Smelting  &  Refining  Co..  .14  186 
Canadian  Concrete  Products  Co  41 

Canadian  Copper  Co. 

Accidents  at  plants.  .59,  74-Nl'.  92,  H6-108 

decrease  of  54 

!>ill  quartz  quarry  worked  bv  106 

Fuse  troubles   g7 

Hospital  of '    72    117 

Photo Hg 

Officers  of  113 

Pulmotor  at  plant  of  ......'...'.  [  [  \     70 

Wnitefish  quartzit^  quarry  worked 

])y 224 

Work    by    112-114 

'  anadian  Copper  &■  Armour  Plate  Co  41 
Canadian    Exploration  Co... 6.  10.  74,  84, 

Canadian   Exploi  Ives  Co.   .  '        '  "67 

Canadian   Furnace  Co  '  V2    1«7 

Canadian  Gas  Co    ....    Vi 

Canadian  Gold  &  Silver  Mg    Co 19 

Occidents  at   mine   . .  59'  74    84 

;:m:"'i;i"    Homestake  gold  minc'lO  Yin 

<  anadial  Marble  Co  *  -U 
Canadian  Mineral  i>,.v  Co'  "  4? 
Canadian   Mining   a-    Finance', '  Ltd  ' '   157 

<  anadian  Oil  Companies  "  '     ■• 


PAGE 

Canadian  Oil  Producing  &  Refining  Co.     34 

Canadian  Pressed  Brick  Co 193 

Canadian  Quarries,  Ltd 189 

Canadian  Rand  Goldfields   41 

Canadian  Salt  Co 32 

Canadian  Sulphur  Ore  Co 31,  84,  174 

Canadian  Talc  &  Silica  Co 33,  175 

Canfield  Natural  Gas  Co. 37 

Capink,    0 88 

Capitano,  F 88 

Caps    (explosive),   regulations  re....     63 

Card,  N.  B 23 

Caribou    Cobalt    (Drummond)    silver 

mine 129,  134 

Carlo,   B 88 

Carlor,  N 74 

Carnotite. 

Colorado   46 

Notes  on    44 

Carpenter,  G 76 

Carpenter,  Wm 245 

Carson,  Lieut.-Col.  John 137,  164 

Cart  lake,  map    150 

Silver  vein  beneath 12 

See  also  Seneca-Superior  s.m. 

McKinley-Darragh-Savage   s.m. 

Carter  and  Kittermaster 32 

Cartmell,  William    28,  189 

Cartwright,  Barr  E 153 

Cartwright,  R.  A 153 

Case,  W.  G 189 

Casement,  R.  R 68 

Casey  Cobalt  silver  mine  19 

Concentrating   plant    129 

Dividends    17 

Photo 133 

Production 11 

Work  at  132 

Casey   Majestic   Mines,   Ltd 41 

Casey  tp 11 

Cassidy,  G 100 

Castanzo,   M 80 

Castings  of  Ottawa,  Ltd 41 

Castturat,  Mi 108 

( !aswell,   Edgar    24 

Cavassino,  P 108 

Cayuga  tps.,  gas  in  it." 

Cement  plants,  list  of   30 

production    3-5,  30 

Central    Ontario    Marble    &    Granite 

Quarries 29 

Century  Pressed   Brick  &  Tile  Co...     42 

Cesare,  C 104 

Chalmers,   David    27,  189 

Clianibers-Ferland   silver   mine 11,  19 

Accident 84 

Officers 132 

Royalties   paid   by    39 

Work    at    134 

Champion  Brick  &  Tile  Co 42 

Chapman,  W 84 

Charlotte,    N.Y 171 

Charlton    lake,    Sudbury   dist 224 

Charlton  &  Englehart  Power  Co 168 

Charon,    0 74 

Chauric,  A 88 

<  Iheapside  Gas  &  Oil  Co 37 

Child's  iron  mine  172 

China,  autunite  in  44 
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Sih  er  production  15 

Chippewa  Oil  &  Gas  Co 37 

Chis,  P 88 

Chorney,    B 82 

Chowanski,  S 76 

Christie,  R.  J 184 

Chrome  iron  ore,  diamonds  in   47 

Chrysotile  in  Porcupine  dist 47 

City  of  Cobalt  silver  mine   11,  19 

Dividends 17 

Work   at    134 

Clay. 

Don   valley    185 

Plants  inspected,  list  of   186 

working,  list  of   23-25 

Clear  lake,  Capreol   tp 208,  231 

Cleary  Mines,  Ltd 41 

Clemens,    Moses     24 

Cleriods,    V 80 

Clevenger-Prophet  Silver  Mines.  Ltd.     41 

Clevite 43 

Clifton  Sand  &  Gravel  Co 30,  193 

Accident  in  quarry   106,  108 

Clinton   formation. 

Gas-fields  of  Ontario 244,  245.  265 

Cloche  mts 214,  221-225 

Clover  brand   fuse    67 

Cmejnteniz,  Jas 76 

Coaston,  D 78 

Coatby,  Wm 98 

Cobalt. 

Bounties  on 20 

Market  for    19 

Percentage  of,  in  Cobalt  ores  15 

Production 3-5 

Cobalt  Central  silver  mine 17 

Cobalt  Comet  silver  mine  11,  19 

Capital  and  date  of  charter   41 

Dividends 17 

Drummond  mine  bought  by   1:'.  1 

Cobalt  district. 

Dividends 16.  17 

Labour 7::.   130 

.Mining  Inspector's  Report 129-154 

Royalties  from  mines  in   40 

Silver    production    10,11,129 

Cobalt  Frontenac  silver  mine 155 

Cobalt  lake. 

Drainage   of,    sanctioned    136 

also    McKinley-Darragh-Savage 
mine. 

Cobalt  Lake  silver   mine    19 

Accidents   59,  61,  64,  68,  74,  84 

Concentrating  plant  129 

Dividends 17 

Mill,  photo  of 135 

Officers 134 

Production  11 

Work  at 134,  135 

Cobalt  Mines  hospital,  report  of 12 

Cobalt    Provincial    Mining    Co  .      8^  ■ 
Provincial  Mining  Co. 

Cobalt  Reduction  Co 12.   129 

Cobalt   series    203 

Cobalt    Silver   Queen.        Bee    Aladdin 
silver  mine. 

Cobalt   South    Silver   Mining  Co 41 

Cobalt  Townsite  silver   mine    1 9 

Accidents    61,  64,  74,  84 


PAGE 

Controlling  City   of  Cobalt    Mg.   Co.   L34 

I  dividends 17 

Production 11,   18 

Work    at    136 

iconk  ]  B  i 

Cochrane,  <:.  C LSD 

Cochrane  silver  mine  11,   19 

Capital   and   date  of  charter 11 

Cockshutt,   s 84 

Coe    Hill    171 

Cohen,   s.   \V L37,    Ml 

Colabianchl,  G 98 

Cole.   <;.   e 219 

Coleman,  Dr.  A.  P 200,  246 

Acknowledgments  to  201 

Paper  by,   on    Pre-Cambrian    rocks 

X.  of  L.  Huron   203-236 

Coleman,  J.  A 37 

Coleman,  W i~4 

Coleman  tp.     See  Cobalt   dist. 

Collins   (Asst.  Inspector  of  Mines)    ..      70 

Collins,  C 114 

Collins,  C.  C 187 

Collins.  W.  H U33,  234 

Colonial  silver  mine  11,  19 

Accident  at   64,  66,  84 

Concentrating  plant   129 

Work    at    L36 

Colorado,  U.S. A. 

Carnotite  in   14.     If, 

Silver  production    14 

Colquhoun.  W.  M 112 

Colterman,    J 74 

Commonwealth  Gold  Mines,  Ltd 41 

Commonwealth  Oil  &  Gas  Co 37 

Concentration   of   Cobalt    ores 12,  13 

Plants  for  129 

Condenso,   L 82 

Conglomerate. 

Aweres  tp 207 

Dore    river    231 

Espanola,   near    221 

Heron  bay 231 

Hutton   tp 208,  231 

Porcupine,   photo    231 

Ramsay  lake    205 

Timiskaming  dist..  auriferous  veins      9 

Trout  lake,  Bowell  tp 235 

Bee  also  Sudbury  series. 

Coniagas  Reduction  Co C.  2<i,   1st; 

Accidents  at  plant    L04 

I  lapacity 129 

Coniagas   silver   mine    19 

Accidents 61 .  64,  71.   si 

Capital    130 

Concentrating  plant  129 

i  dividends '  ~ 

Fuse  i  roubles  66 

Labour  i  roubles    130 

Producing  arsenic   31 

Production 11 

Work    by    136 

W  irks  of,  at  Thorold  12 

Conigle,   P ~,; 

Coni<lon   smelter    20,   112,   120,  121 

( lonni  cticnt.  c.s.A..  autunite  in   ....  it 

Connolly.    Robl 96 

( 'ontiollv  talc  mine  176 

Consol,  J 90 
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Consolidated  Brick  &  Tile  Co 41 

Constantini,  D ;  •  •     80 

Construction  material.     See  Building 
material. 

Conway,   F.   P 24 

Cook.  J.  S ••     28 

Cooper,  James 137,  164 

Cooper,  W.  H 24,  193 

( to-Operative  Brick  Co 41 

Copper    production    3-6,  21 

Copper  Cliff. 

Arkose 211-214 

Hospital 72 

Water  supply   113 

( toracite,  notes  on    44 

Cordova  gold  mine. 

Producing     6,  9,  10 

Work  at 173 

Corkill,  E.  T 54,  113 

Corliss,  C.  V 117,   121 

Cornhill  &  ?ons,  James  24,  41 

Cornwall  co.,  Eng. 

.Miners'  phthisis   69,  70 

Corundum  production    3-5,  32 

Coste,   ICugene   241,  244 

Col tr.ll,   M.   F 156 

Coughlin,   Daniel    28 

(  oulson,  Duncan  145 

Cozoriz,    P 102 

Craig  pyrites  mine    174 

Cranston   &   Son,   J 24 

Crawford,  CD 76 

Crawford    Bros 24,  193 

Crean  Hill  nickel  mine   20 

Accidents 64,  74-82 

Work  at    113,  114 

Credit   Forks  Brick  &  Tile  Co. ..24,  28,  41 

Credit    Valley  Stone  Co 42 

Creighton  nickel  mine. 

Accidents    64-68,74-82 

Hospital 113,  117 

photo 116 

officers 113 

Work  at    113-116 

plan    of   proposed 115 

Creighton  ti> 200 

( Ireitzman,  F 78 

<  Jrellian,  E 104 

Crews-.McFarlan   Mg.  Co .      4:' 

Cronin    I).  E 191 

•  Irookston 1S4 

Crooks! on  Stone  Co 41 

Wellington. . .::::.  59,  74,  174,  175 
See  also  H<  ndersor  talc  mine 
crow  Lake  [ronland  Co 40 

Crou  hurst.    \V.    .! '      24 

Crowland   t|...   gas   in    246    "">4 

crown  brand  fuse g7 

Crown  Gypsum  Co 31,  188,  189 

Crown   Reserve  Mining  Co. 

Dividend 17 

McEnaney  claim   worked  by    ......  164 

Porcupine  gold  mine  worked  by.  .  .  8 

Crown    Reserve  silver  mine    ........  19 

^.ccidi  uts 84 

Fuse  troubles 67 

Kerr  lake  draim  d   by   137,  138 

Officials '  137 

Production 11     IS 
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Royalties  paid   by    39 

Crystal  Lake  Mines,  Ltd 41 

(  1  ystal  Oil  &  Gas  Co 37 

Crystalline  limestone. 

Bastard  tp 185 

French  river,  N.  of,  analysis 209 

Wanup,  near 208 

Cuezina,  H 102 

Culver,  Frank  L 130 

Cumberland,  J.  M 24 

Cuomo.  M 80 

Curie,   Madame    43 

Currie  silver  mine   155 

( lurtis  Bros 24 

Cutler.  Alg 226 

Cyaniding. 

List    of   Cobalt   mines   employing.  .  129 

Dane  copper  mine,  accidents.  .  .61,  64,  84 

Dane  lake,  gold  mining  near   167 

Daniels,  F.   1 144 

Dauskin,  D 37 

Davenport,    B.    F 24 

Davidson,  G 100 

Davies,  Robert 186 

Davis,  L 86 

Davis  &  Son,  John   24 

Dawson,   Iowa,  natural   gas    270 

Dawson  farm,  E.  Tilbury  tp 243 

Day,  James  155 

De  Meio,  Guiseppo   76 

De  Zordo,  A 76 

Deacon,  R.  W 121 

Dean  Lake    227-229.  232 

Dececkio,   L 78 

Del  Favero,  Luigi  74 

Delacco,  D 108 

Deller  &  Sons,  Geo 24 

Deller  Bros 24 

Deloni,  V 102 

Deloro. 

Reduction  works  at   12 

Deloro  Mining  &  Reduction  Co.    ..13,  14. 

20,  31,  179 

Accident  at  plant  of 104 

Delia.    Out 185 

Delta  Lime  Co 27,  185 

DeMartin,  1 82 

Denison,  Chas.  L 132 

Deseronto    blast    furnace    182 

Desert  lake  177 

Desoneau,  E 86 

Devil  lake   178 

Devine,    J 84 

Dexter,  Kan. 

Natural  gas  at  269 

Diabase,   for  roads    171 

Diabase    mt 145 

Diamond   drilling. 

Government's  revenue  from    38 

Miehipieoten  div 113,    121 

Porcupine  dist   163 

Sudbury  dist    112.  121 

8<  c  also  Boring. 

Diamonds   in    chrome   iron   ore 47 

Dickenson.   J.   J 246 

Digasparo,  A 98 

Dik   s.  M 100 

Dill  quartz  quarry,  accident    106 
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Work   at    116 

Dill  tp 116 

Diorite. 

Long  Lake  gold  mine   218 

Spanish  river  22] 

Dishno,    L 74 

Dividends. 

Cobalt  mines    16,  IT,  132,  136,  141 

Porcupine  mines   17 

Dmytre.    J i()2 

Docker,  H.   P 245 

Doddridge.  West  Virginia   261 

Dodge,  Geo 24 

1  inlnTty.  Askin  tp 234 

Dolly  Varden,  Ont 192 

Dolomite  in  Essex  and  Kent  gas-fields  241 

Dolvowolski,    M 78 

Dolyrunick,   M 88 

Dome  gold  mine   7,  8,  10 

Accident 84 

Hospital    at    72 

Mill,  photo    158 

Work  at   158,  159 

Dome  Lake  gold  mine    10 

Accident S4,  85 

Mill,  photo    159 

Work  at    159,  160 

Domenic,  L 104 

Domenick,    S 102 

Domenico,  B 80 

Domenico,    E 102,  96 

Domenico,    M 102 

Dominion  Bank  Building,  Toronto. 

Gas  in  well  at   246 

Dominion  Brick  &  Tile  Co 24,  41 

Dominion  Clay  Products  Co 42 

Dominion   Feldspar,   Ltd 32 

Dominion    Improvement    &    Develop- 
ment Co 32,  34 

Dominion  Mineral  Exploration  Co.  .  .     34 

Dominion  Natural  Gas  Co 36 

Dominion   Nickel  Copper  Co 74,  121 

Dominion  Reduction  Co 13,  41,  129, 

137,   141 
See  also  Nova  Scotia  silver  mine. 

Dominion  Refineries,  Ltd 14,  31 

Dominion  Salt  Co :::' 

Dominion  Sewer  Co 24 

Dominion   Wire   Mfg.   Co 187 

Don  Valley  Brick  Works    24,  185 

Donaldson.  H.    L 154 

Doney,    George    82 

Doolittle  &  Wilcox   189 

Dore    river    231 

Dotynezuk,   A 86 

Dowling,   D.    B 232 

Dowling  silver  claim    156 

Downey,    Larry    See    Downey    silver 

mine. 
Downey  silver  mine  '  '•'•   ! 


Doyle,  R. 


v.; 

I  Main   tile  production    3-5 

Drummond,  J \js 

Drummond  fraction    134,  138 

Drummond  silver  mine  11.  1-j 

Name  changed  to  Caribou  Cobalt..   129 
Drury  tp. 

Nickel   mining.       See  Worthington 
mine. 
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Dryden  Timber  ft  Pow<  r  Co 24 

Dube,  R.   !•: 74 

Dublin  Brick  A  Tile  Works  21 

DuBlois,  w.  11 174 

Dubois,   J 86 

Duchess  silver    mine    153 

Duck  lake.  \.  ,,f  Schrelber  It 

Duckett,  .1.   H 27 

Dundas,  0 104 

1  tundonald  tp.    8<  -   an  \<>  >.  m. 

Dungannon  tp 172,  1^2 

Dunkovictaki,    L 

Dunlap,   D.  A 157,  L59 

Dunlop  H  Schmidt    24 

Dunn.  G 90 

Dunn  Natural  Gas  Co 37 

Dunn  tp.,  gas  in    245,  264 

Dunne,    F 86 

DuFont,  M.     8(  1    Tonkin-Dupont 
Durham,  Ont. 

menl   plant   at   30 

Duttoo  oil-field  production  34,  35 

Dwyer,   L.   M 184 

Dykonicki,    P 100 

Dylej,   A 74 

Bacinti,  G 80 

Earle,  E.  P 145 

East  Dome  Mines,  Ltd 19 

Edward,  B 80 

I'M  wards.    A.   It 86 

Edyvear,  T 100 

Eganville Is-1 

Eight-hour  Act   73,  130 

Elarton  Salt  Works  1 5o 32 

Eldorado,  Ont 175 

Electric  smelter,  notes  on    179 

Electric   Steel  &   Metals  Co 42.  223 

Elgin  co. 

Gas  in    35,  244 

analysis 

character 265 

See  also  Bay  ham  tp. 

Elizabeth   gold   mine    •"..   10,  111 

Elk  Lake  area,  report  on  mining  in.. 

15  1.  L55 

Elliott,   Alfred   S 149 

Elliott,  William   24 

Ellis,  W.  H. 

Paper  by,  on  The  analysis 

247-254 

Kilo,  J JJ 

Elsie  nickel    mine    121,  216 

Elspldla,    P *|8 

Ely,  Kelly   9i 

Emard,  Treffle"   j-4 

Kmilio,  T ™ 

Empire  Limestone  Co 28,  30,  37,  L90 

Empire  Marble  Co n 

Empire  Oil  Co J4 

Engera,   V JJJ 

Ennis,  R.  J ]':- 

Ennis,  S.  C 1X| 

Ennis,  W.  E 1,s 

Enniskillen  tp. 

Gas    in    244 

analysis - •'  J 

Oil  in ■* 

Enrico,  B 1W) 
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Enrico,    M 100 

Ensign-Bickford   Mfg.   Co 67 

Enterprise  Gas  Co 37 

Eralla,   T T8 

Errington,  R 98 

Espanola,  Hallam  tp 221,  225,  233 

Esquesing  tp 190-192 

Essex  co. 

Gas  wells,  abandoned 241 

analysis    241,  254 

character 265 

Ethane  in  natural  gas   251,  255,  266 

Specific    gravity    266 

Eudier,  E 74 

Eugenio,  C 100 

Eugenio,  P 102 

Euphemia  tp.,  gas  in  244 

analysis 254 

Eureka  Cement  Pressed  Brick  Co.   .  .     41 

Evans,  H.  W 163 

Evans,  J.  W.     See  Evans-Stansfield. 
Evans-Stansfleld  smelting  process.  179-181 

Eve,  Prof.  A.  S 43 

Evered,  N.  J 163 

Exeter  Salt  Works  Co 32 

Explosives. 

Accidents  from    54-56,   63-65 

Regulations    re    60-62 

Fairbairn,  G 102 

Fairbanks  gas  well    36 

Analysis    254 

Notes 244 

Farah,  K 24 

Farak,  J 88 

Farino,  T 80 

Farr,  C.  C 28 

Fasken,   Alex 132,  153 

Fasken,  David    145,  1 54 

Federal  Stone  &  Supply  Co 42 

]■'•  dyszyn,   M 88 

Feldspar. 

Bedford  tp 171 

Mining  notes 177 

Producers 32 

Production 3-5,  32 

Fenningsdorf,  F 243 

Ferguson,   D.   M 139 

Ferguson,  \v.  X 138 

Ferland,  Arthur.    See  Chambers-Fer- 
[and. 

Pilion,  S.  o 178 

FIneout,  Geo.  II 30 

Finn,   I) 100,  102 

Finni,  N 86 

Finucane,  T.  R 144 

Finucane,  T.  W 144 

Fire  al  Orillia  refining  plant 14,  186 

Firth  &  Sou.  T.  F 42 

Fis,  Joseph    98 

Fischle,  G.  C 189 

Fisher,  Norman  R 153 

Fisher-Eplett  mine  142 

Flamborough   tp..   Wesl    189 

Flanagan,  i>.  i» 145 

Flavelle  Mining  Co i-1 

Pleming,  J.  H 28,  190 

Plemming  vein,  La  Rose  mine  141 

Fletcher,  A.  E 173 


PAGE 

Fletcher,  Mr 155 

Fleur  de  Lis  silver  mine  155 

Flieler,  E.  &  F 27 

Florica  Mining  &  Milling  Co 42 

Fluorspar. 

Madoc  tp 179 

Statistics    5 

Flynn,  C.  B 163 

Foley  Consolidated  Brick  &  Tile  Co., 

The  F.  J 24 

Foley  O'Brien  silver  mine  ....64,  86,  160 

Foote,  William    27 

Forbes,  D.  L.  H 154 

Forest  City  Mines  Syn 155 

Forman,   Stephen    24 

Formunch,  V 104 

Forsyth,   W 108 

Foster,   C.   A 168 

Fort  William,  brick  companies  at.  110,  112 

Fort  William  Brick  &  Tile  Co 110 

Fortune,  T 82 

Foster,   E 245 

Foster,  William  27 

Foster  Cobalt  Mining  Co 17 

Foster  Pottery  Co 24 

Fountain  falls,   Montreal   river 129 

Fox,   G.  J 24 

Fox  farm,  Gosfield  tp 241 

France,  autinite  in  44 

Francesco,  J 102 

Frank,  CD 24 

Fransel,  F 86 

Franz,  W.   E 124 

Fraser,   John    30 

Frazer  &  Logan  24 

Frederico,  T 104 

Fredic,  X 86 

Freek,  William    24 

Freeman,    Albert     163 

Fretz,  Jacob  M 28 

Frid  Brick  Co.,  Geo 24 

Frid  Bros 24 

Frontenac  co.,  limestone  and  granite  171 

Frontenac  Floor  &  Wall  Tile  Co 171 

Frontenac  lead  mine   176 

Frood  Mine,  population  of 113 

Frood  nickel  mine. 

Greywacke 213 

Production 20 

Frood  Extension  nickel  mine. 

Accident 60,  74 

Photo    118 

Work  at  112,  117-119 

Frost,  Geo.  H 24 

Fuller,   Geo 24 

Fullerton,  Geo.  H 176 

Fuomi,   A 80 

Fuse,  regulations  re   63 

Trouble   from   defective    66 

Gabbro,   M 74 

Gabbro  near  Sudbury    214 

Gaiena,    Xikola    74 

Galeta  Silver  Mines,  Ltd 41 

Gallagher,  Dan.  A 190 

Gallagher  Lime  &  Stone  Co 28,  190 

Gamble,  Robert    157 

Gamey,  R.  R HI 

Gamey-Thompson.       See     Thompson- 
Gowganda. 
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Garalaki,  J 

Gardiner,  William    24 

Garrepy,    A 76 

Garson  nickel  mine   20 

Accidents 58.  64,  66.  74,  88 

Work  at 117,  118 

Gas.     See  Natural  gas. 

Gas  &  Oil  Co.  of  Springvale 37 

Gas,  artificial 

Variations  in,  notes  on   256,  257 

Gaspari,   L 88 

Gasperoski,  A 82 

Gassing,   treatment  of    71,  72 

Gates,  George 192 

Gault,  J 102 

Gauthier,   G.   H 48,  49 

Gauthier  tp 168 

Gawant,  S 98 

Gear,  W.  J 137,  164 

General  Electric  Co 178 

General  Exploration  Co 41 

Gentile,    F 86 

Geology. 

L.  Huron,  North  of,  Paper  by  Cole- 
man     203-236 

remarks  on,  by  Miller  ....201,  202 
Levack  tp.,  paper  by  Brackenbury. 

194-200 
"  Geology  of  Canada." 

Quotations  from  re  Huronian 203 

Georgian  bay,  Lake  Huron. 

View  of,  from  Cloche  mts 225 

Georgian  Bay  Mining  Co 42 

Germany,  radium  in   42 

Natural  gas  in.    See  Neurengamme. 

Gertrude   nickel    mine    121 

Norite    in     200 

Gethardt,  E.  A 186 

Gibson,  Thomas  W. 

Introductory   letter   by    ii 

Statistical  Review  by   1-48 

Gilchrist,  J.  J 176 

Gillespie  Co.,  Geo.  H 33,  174,  175 

Gillespie  &  Wellington    179 

Gilmour  gold   mine    10 

Gino,  A 71 

Giovanni,   B 104,  108 

Giovanni,  C 78,  102 

Giovanni,  G 102 

Giovanni,  P 96 

Giovanni,  S S2 

Giroux  lake   137,  138 

Glen  Williams   191 

Gletchineto,    T 102 

Globe  Refining  Co 33 

Gloucester   tp 185 

Godin,  V 80 

Godson,  T.  S 136 

Golassi,  A 98 

Gneiss. 

Ottawa  valley    202 

Sudbury  dist 208 

Gold 9 

Companies  mining,  list  of 6,  10 

India,  imports    15 

Kirkland  Lake  area  9,  168-17<> 

Long  lake,  Sudbury  dist 6,  9,  10, 

112.  219 
Mine    Centre,    prospecting    for....    110 
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Mining,    Inspector's    report ....]  10,  ill. 

1L'_ 

Penage  lake,  near  

Porcupine  area  6-8.  157-166 

Statistics 3-6 

Whitefisb  river,  L,  Huron   

Golden  Fle<  <■,<  gold  mine  17:: 

Goldflelds,    Ltd •;.    in.  167 

Goldsworthy.   R 88 

Gondman,    J 90 

Goodcrham,    George    II 

Gordon,  B.  R 1 ::  1 

Gordon  &  Brine    28 

Gosfield  tp..  South. 

Gas  in 241 

Gosselin,   C 185 

Gosselin  Gold   Mines.   Ltd 41 

Gosti,   V 86 

Gottaneo,  T go 

Goudreau  pyrite  mine   n::,  \-:\ 

Gould    lake    34 

Gould  silver  mine   n,  19,  133 

Govenlock,  J.  M 24 

Gowanlock,   J 24 

Gowanlock  Brick  Co 110.  112 

Gowdy,   William    192 

Gowganda  lake. 

Waterpower  near    129 

Gowganda  mining  div. 

Inspector's   report    156,  1 57 

Recorder's  report    48 

Silver  production    11 

Grabowski,   P 74 

Grabowski,   V 98 

Grace  iron  mine   113 

Graham.  R.  &  E 243 

Grand  Gypsum,  Ltd 41 

Granite. 

Aweree   tp 207 

Frontenac  and  Hastings  counties..  171 

Norway 1 3 

Ottawa   valley    202 

Quarries,  list  of  26,  29 

notes  on    17s.  1 7!i 

Sudbury  nickel  peg 206 

Granite  Crushed  &    Dimensions,   Ltd.  28 
Granite-gneiss. 

Levack  tp 194 

petrography 199 

Wanapitei,    mar    

Granite  station.  Alg,  North'n  Ry..226, 

Grant,  John    184 

Graphite. 

Mines,  names  of    33 

Production ::  -"• 

Grattan  tp 

Gratts,   E 104 

Gravel,  list  of  concerns  excavating..  193 

Production 8-6 

Gravel,  Sand  &  Crushed  stone  Co..  12 

Gravenhursl  Crushed  Granite  Co 11 

Gray,  Young  &  Sparling  Co 32 

tt,  R.  T 145 

Greenstone  near  Sudbury,  photo....  215 

Gregorcheff,    E ln4 

Grenville  series. 

1  description 

L.  Huron,  N.  of  203 

not.-,  by  ( 'oleman    208,  209 
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Gresanowski,  S 104 

Greybull,  Wyoming. 

Analysis  of  natural  gas  from   271 

Greywacke. 

Auriferous  veins  in   9 

L   Huron,  N.  of,  Algoma  Mills.. 226,  227 

Coche  mts 222 

Long  lake 217,  218 

Porcupine,    photo    230 

Sudbury   reg 204,  214 

McKim   tp 211 

notes  and  photos   212,  213 

Grian,    1 82 

Gribben,  W 86 

Grills,  J.  J 139 

Grodwards  Co 67 

Grossatto,   C 100 

Grubb,  William  A 30 

Guelph  .  ._ 192 

Guelph  formation,  gas  in,  Essex  co...  241 

Guhaien,  S 82 

Guinta,  J 90 

Guiseppe,  Z 100 

Guiseppi,  B 104 

Guiseppi,   F 74 

Guiseppi,  P 96 

Guiseppi,   S 78 

Guiseppi,   T 104 

Gull   Lake  gold  mine    9 

Capital  and  date  of  charter 41 

Gummite 44 

Gutcher,  P 84 

Gypsum. 

Caledonia,  Ont 188 

Producers 31 

Production 3-5,  31 

Haapala,  A 88 

Hagerman,  Anson  V 30 

Hagersville 191 

Hagersville  Contracting  Co. ..41,  108,  190 

Hagersville  Crushed  Stone  Co 41,  190 

Hagersville  Light  &  Fuel  Co 37 

Haggarty,  R 76 

Haines,  R.  B 149 

Haines,  M.  J 149 

Haldane,   Dr 69 

Haldimand  co. 

Gas   in    245 

analysis 252,  254 

character 265 

Gypsum   in    31 

Haldimand  Development  Co 41 

Haldimand  Gypsum  Co 188 

Hale,  s 124 

Hall.    David     245 

Hall,  Mrs.  Henry   24 

Hall,  0 117 

Hallett,  H 24 

Halliday,  .las 243 

Hallman,  J.  15 24 

Halmi,   A 82 

Halton   Brick  Co.,  Ltd 24,  193 

I  [ambleton,  Robert  190 

Hambly,  W 114 

Hamburg,    Germany,    analysis   of   gas 

near 272 

Hamilton,    Herbert    98 


PAGE 

Hamilton,  Ont. 

Limestone  quarry  owned  by 28 

Smelter   at    187 

Hamilton  &  Toronto  Sewer  Pipe  Co.     24 

Hamilton  Pressed  Brick  Co 24 

Hamilton  Corundum  Co 41 

Hamilton  Molybdenum  Alloys  Co.    . .     41 

Hamilton  Steel  &  Iron  Co 187 

Hamley,  R.  H 24 

Hammond,    D 88 

HancocI:,  William   24 

Haney,  M.   J 183 

Hanitenan,  K 78 

Hanover  Portland  Cement  Co 30 

Hansen,  Hans  Christian   30 

Harbour  Brick   Co 27 

Hargrave  silver  mine 11,  19 

Accident    at     86 

Royalties  paid  by  39 

Work  at    138,  139 

Harja,  J 84 

Harju,  A 80 

Harrison  &  Beatty 28,  190 

Harrison,   West   Virginia    261 

Harvey,  E 27,  190 

Hasselbring,  A 124 

Hastings  co.,  iron  mining  21 

trap    rock    171 

Hastings  Quarries,  Ltd 28,  184 

Hatch,   H.   B 160 

T  Iavelock,  Ont 171,  184 

Hawley,  J.  R.    . 76 

Hawrylewicz,    A 82 

Hay,  Alex.  M 154 

Health  of  miners 68,  69 

Hebert,   J 27 

I  [eclescher,  August 145 

Helen  iron  mine   22 

Accidents  aL   66,  74.  76 

Photo 126 

Siderite 112 

Work  at 128 

I  telium  in  natural  gas  253,  255 

Hematite. 

Batch awana  bay,  X.  of  207 

Shebandowan  lake   . 48 

I  [emmerick,  G 86 

Henderson  talc  mine. 

Accident  at 59,  74,    84 

Photo 175 

Work  at   174 

Ihnclra,   Alfred    172 

Heptane  in  natural  gas  

Hepworth-Silica-Pressed  Brick  Co....     42 
Id  roii  bay,  L.  Superior,  rocks... 205.  l':'.1 

Hewitt.    Arthur    256 

Hewitt  Lake  Mining  Syn 156 

I  lexane  in  natural  gas  255 

Hibbert,  E.  E 121.  122 

II irks.   David    24 

Hige;inson  and  Stevens  27 

II ilka.   V 80 

Hill.    G 78 

Hill.  V 84 

Hill  &  Sons,  James  S 24 

Hill   Bros 24 

Hind?  Bros 24 

Hiscock  &  Sons  24 
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Hitch,   John    24 

Hobson,   R 187 

Hohl,  Geo 24 

Holamas,  L 78,  80 

Holden,  J.  B 157 

Holding,    Charles    186 

Holland,    N 178 

Holland. 

Cobalt    production    19 

Ilollinger  gold  mine   10 

Accidents 61,  64,  66,  74,  86 

Capital  and  date  of  charter 17 

Dividends 6,  17 

Fuse  troubles  . 67 

Mill  capacity 157 

Mining  notes  7,  160 

Officers 160 

Production 6 

Ventilation 70 

Hollinger  Reserve  gold  mine. 

Accidents 61,64,74 

Mining  notes    163 

Holmes,  J.  A 121 

Holmes      &      Wilson.      -See      British 
America  Nickel  Co. 

Holmes  Gas  Co.  .  . 37 

Holton  Bros 24 

Home  Gas  Co 37 

Homestake  Mines  Finance  Co 41 

Hoover,  A.   E.    .  . 37 

Hoover,  D.  E 37 

Hoover,   J.    E 37 

Home,  R 86 

Horton,  J.  A 217 

Hospitals 72 

Hough,  Chas 96 

Hough,  J.  A 48,  49 

Howard,  C.  D 261 

Howard  tp.,  gas  in   243,  267 

analysis   254 

flowery  creek,  Whitefish  river 22  1 

Howey,    George    28 

Howey,   J 84 

Howlett,    Fred.    .  . 24 

Hryrts,  R 104 

Hubert  lake    156 

Hudrga,  J.  .  . 102 

Hudson,   G 100 

Hudson  Bay  silver  mine,  Cobalt. 

Accidents 61,  64,  74,  86 

Concentrating   plant    129 

Dividends 17 

Mining  notes    12.9 

Production   11 

Royalties   paid   by    39 

Hudson  Bav  silver  mine,  Gowganda. 

Occidents 60,  64.  86 

Mining  notes    139 

Hughes,   James    76 

Hulkanen,   O.    ~'; 

Ilumberstone,  Thos.   Allan    24 

Humberstone     Mutual     Natural      Gas 

&  Fuel   Co 37 

Humberstone  tp. 

Gas  in   244,  246 

analysis  254 

Limestone   quarry    190 

Hungary,  natural  gas  in    271 


PAGE 

Hungerford,  11.   15 17-". 

Hungerford  tp. 

Iron  pyrites  mining 174 

Limestone  quarrying  184 

lluiui,  Josepb  S 144 

Hunter,   Magistrate    68 

Hunter,  S 177 

Huntington  tp. 

Limestone   quarry    184 

Talc  mine   17 1 

Hunton    Cold    Mines,    Ltd II 

i  [uron  Trap  Rock  I  !o 112 

llui'onian. 

I  lescrlption 236 

L.   Huron.   NT.  of.       See  Coleman's 
Report  on  Pre-Cambrlan  rocks.20 

1 1  utchinson,  F.  L 139 

Mutton  tp. 

Iron.     See  Moose  Mountain  iron  in. 

Keewatin   rocks    208,  23  1 

Hydook,   T 104 

Hydrocarbons  in   natural   mis 251 

Hydrogen  sulphide  in  natural  gas.237,   240 

Idaho.    I  .S.A.,   silver   production    ....  14 

Ikaraloka.   J 102 

Immigrants,  character  of  12 

imperial  Cement  Co 30 

Independent   Natural   Gas  Co 12 

India,  silver  imports   14 

Indian  Specie  Bank  15 

Industrial  Natural  Gas  Co :'.7 

Industries,  notes  on  natural  growth  of  1 

Ingersoll l:  •: 

Ingles.  .1.   C.    190 

Inland  Steel   Co 60 

Inspector  of  Mines,     fifee  Sutherland, 
T.  F. 

Intei-Cities  Quarries  Co 28 

Accident 106,  108 

Work  by Ill 

International    Hematite    Co 42 

International  Trap  Rock  Co.. 112.   127.  128 

Irish,    Mark    192 

Iron  and  Iron  ore. 
8(  e  also  Chrome  Iron  ore.  i  [ematlte, 
Magnetite,  etc. 

Aweres   tp 207 

Batchawana  bay   207 

'  oinpanies  mining   22 

Eastern  Ont.,  mining  notes 171-173 

Mlcblpicoten   dlv 112 

See  also  I  lelen  in.  and  Magpie  m. 

Moose   nit U'::.  208 

•/so  Moose  Mountain  iron  in. 

Palmer   tp 207 

Production  3-6,  21,  22 

Iron  pyrites. 

Poster  tp.,  S.  of  224 

Goudreau  iron  mine 1  ]:: 

1  lelen  iron  mine 11'."..  127 

Mining    notes    171 

Morrison   mine n:: 

Northpines 110 

Producers  of   31 

Production 

Irving,  Prof.  Ronald  D 229 

Irwin.    \V.    .1 2) 
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Jackman,    H.    E 154 

Jackson,    H 104 

Jaffray     tp.,     Gold    mining     in.     See 

Canadian  Homestake  mine. 

Jairainen,  Victor    76 

James,  C.  C 130 

James,  J.  B 84 

James,  R.  H 149 

James,   Wm 24 

Jamieson,  J.  A 24 

Jamieson  Lime  Co.    28 

Janes,  II 25 

Janes,    W 88 

Janick,  W 102 

Jarvinuik,   L 82 

Jarvis  Oil  &  Gas  Co 41 

Jasansky,  J 98 

Jasensky,  L 98 

Jasper. 

Batchawana  bay,  X.  of 208 

Jeffery,    W 82 

Jelly,  J.  M 28 

J<  nkins,  Charles  32 

Jenkinson,  G 246 

Jervis  &  Son,  John   25 

Joachimstal,    Bohemia 44 

Joes    (Marion)   lake,  Wisner  tp 200 

John  Mann  Brick  Co 27 

Johnson,    A 74 

Johnson,  Charles   61,  84 

Johnson,  Elmer  78 

Johnson,   1 86 

Johnson,  James   25 

Johnson,  P.  B 76 

Johnston,  E 100 

Johnston,  Joseph  25 

Johnston,  R.  A.  A 47 

Jones,  E.  W 132 

Jones,  George  108 

Jon<  s,  John  112 

Jones,  P 104 

Jones,  Tom  R 132 

Jordan,  F.  A. 

Jordan,  J.  J 84 

'  inlon,  Daniel  25 

Jorgensen,  ('apt.  Conrad  130,  132 

i   ph,  M 80 

phine  iron  mine  113,  124 

Julio,  0 90 

Jupiter  gold  mine   10 

Kaar,  John   25 

Kaartinen,  E 88 

Kalader  tp 173 

Katiio.    V 82 

Kantamakl,  Emi]  78,  82 

Karplnski,  F 78 

Kansas,  I 

Natural  gas  in   261-263 

analysl  i  270 

Karulenski,    P 86 

Kasparak,   J 76 

Kcaruz,    J 104 

Keeley  silver  mine   19 

Keewatln   formation. 

i  lescriptfon 236 

L.  Huron.  X.  of  203 

age  206 

not.  s l!06-208 


PAGE 

Moose  nit.,  photo 207 

Kelley  lake  214 

Kelso,   Alex 167 

Kenabutch,  Lewis  tp 226 

Kendeycwiz,    W 82 

Kennedy,  R.  C 29,  192 

Kenora. 

Gold  mining  near.       See  Canadian 
Homestake  g.  m. 
Kenora  Mining  division. 

Recorder's  report    48 

Sales   and    leases    39 

Kent,   W 113 

Kent  Bros 34,  177,  178 

Kent  gas-field   35,  36 

Analyses  of  gas 252,  254 

list  of  wells  sampled 243 

Character  of  gas 265 

Hydrogen   sulphide   in    240 

Map 242 

Notes 241 

Price  of  gas   267 

Kermode,  W 86 

Kerr,  Fred 25 

Kerr  lake. 

Draining  of    129,  137,  138 

photo 140 

Silver   vein   in,    photo.      Facing.  . .        i 
See  also  Drummond  fraction. 
Kerr  Lake  Mining  Co. 

Kerr  lake  drained  by   137 

Kerr  Lake  silver  mine   19 

Accident 86 

Capital 139 

Dividends   17 

Officers 141 

Production 11,  18 

Property  drained    12 

Work    at    141 

Kerr-Addison    Mines,    Ltd 41 

Kerry  Mining  Co 153 

Keweenawan  formation. 

Description 236 

L.  Huron,  N.  of  203,  206,  235 

Mamainse  pt 235 

Kidd,  Rev.  Father   246 

Killarney,  Rutherford  tp. 

Quartzite  quarry    223,  224 

Rocks  at  and  near 203,  222,  223 

Killarney  bay,  L.  Huron    223 

Kindy,  D.  &  Sons  37 

Kindy  Gas  Co 37 

King,    E 84 

King,  Joseph    245 

King  Edward  silver  mine 129,  154 

King  st.,  Toronto   246 

Kingsdale  Brick  Co 42 

Kingston,    limestone    quarries 185 

Kingston  Feldspar  &  Mining  Co 

32,  34,  177 

Kingston  Floor  &  Wall  Tile  Co 171 

Kingston  penitentiary,  quarry  owned 

by 28,  29 

Kingston  Sand  &  Gravel  Co 30,  193 

Kirby,  T.  Sidney,  Co 29 

Kirkegaard,  P 173 

Kirkland   and    Swastika   Lakes   area. 
Mines    producing    6 
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Mining  in,  notes  on 9,  168 

Kirkland  lake. 

Gold    mining    on.        See    Wright- 
Hargraves  m. 

Kirkland   Lake  Development   Co.    ...  41 

Kirkland  Lake  Gold  Mines,  Ltd 41 

Kirkland  Lake  Proprietary,  Ltd 

9,  168,  170 

Kirkwood  nickel  mine li'O 

Kiss-armas,  Hungary. 

Natural  gas,  notes  and  analysis...  271 

Kitchen,  A.    84 

Kivimaki,   E 80 

Klemp,  F 102 

Knaapi,  J 74 

Knight,  Cyril  W 202,  203,  208,  230 

Knox,  Henry    98 

Koebel,  Joseph  Z 25 

Kohinoor  Gold  Mines,  Ltd 42 

Kohler  &  Aikens 37 

Kolic,   Frank 98 

Koloski,  F 88 

Koniadina,  J 74 

Korah,  Peter    .  . 104 

Korclitz,  F 80 

Koreski,  C 82 

Koreski,  J 100 

Korpi,    N 78 

Koski,  P 80 

Kostynyk,   T 82 

Kotch,    A 104 

K  ramer,  H.  L 163 

Krazy,  Mike 78 

Kreuznach,  Saxony 45 

Kruger,  R 82 

Kruse  Bros 25 

Krustook,  P .  86 

Krynaric,    F 84 

Kryzow.sky    X 104 

Kuhn,  Henry  J.   25 

Kurnicki,    N 86 

Kyanite  schists. 

Sudbury  dist,  S.E.  portion 209-211 

La  Mine  D'Or  Huronia  6,  10 

Capital  and  date  of  charter   41 

Work  by    .  . 168 

La  Rose  silver  mine   19 

Accident 86 

Dividends 17,  141 

Officers 141 

Production 11,  IS,  141 

Work 142 

La  Rose  Extension  silver  mine 144 

Labour,  character  of  mining 1 

notes 73 

Cobalt    dist 130 

Lacey  mica  mine   34,   177 

Laidlaw,  E.  C.  R 149 

Laiho,  V 74 

Lake  Erie. 

Gas  in,  analysis  245,  254 

north  of,  paper  by   Mickle.  .237-264 
Lake  Huron. 
Pre-Cambrian  rocks  X.  of,  paper  by 

Coleman   203  23 

Lake  Superior  conglomerate 231 

Lake  Superior  Power  Co 113,  121 
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Lakefield 30 

Lalor,  F.  1; 

Lalor,  Aikens  A  Smith   [[  37 

L'Amable 171 

Lamb,  Alfred 37 

Lamb.    K.    w ::7 

Lamb,  w.  b 37 

Lambe,  R.  1; 11:'. 

Lambton  co. 

Gas  in  35 

analysis 252  25  I 

character 265 

notes  011  wells   244 

Oil     in      ■;,; 

production .;  1    35 

Lampl,   I) 'ii)4 

I. :tii-   Bros \\ 

Langman,  J '.'.'.'.'.  28 

Langmuir  tp '  j," a 

Lansdowne  channel,  L.  Huron  223 

Larder  Lake  area. 

Mining  notes    |  57 

Producing    mines    (; 

Recorder's   report    '  43 

Larrilla,    T 80 

Latasky.  L pg 

Launders.    Thoa 26 

Laurie,  N 100 

Lavallee,  Louis    9g 

Laurentian. 

North  of  L.  Huron.     See  Coleman's 
Paper  on  Pre-Cambrian  rocks. 

Levack    tp 194 

petrography 199 

Laurentide  Mica  Co " '  175 

Lavoie,  Alfred 28 

Lawler,    Ed ,,s 

Lawson,    Andrew  (  .     .  . 

Lawson,  John  113 

Lawson    silver    ini.ie.     See    aUc La 
Rose  s.  m. 

Producl  Ion j  ( 1 

Work    at    1  ,:. 

Lawson  tp j  -~. 

Lazovowitz,   W [[]  -[ 

Lead    aeetate.      s,  ,     Acetate   of    lead 

Lead  statistics   (  ,; 

T   minin- '.'.'.'.'.'.'.  176 

Leamington   Urick  &  Tile  Co.,  Ltd 

Leamington   oil-field   production 36 

Leatherdale,   R.   w •_..- 

Lehe|     tp '.'.".'.'  [39 

Leckie  ^  Collia i;: 

Leconte.    Dr.   .1.    | , ', 

Ledyard  iron  mine,  St  ■   Belmonl  Iron 

mine. 

Lee,   D.   W . ,  . 

Lefebre,  A "-  ( 

Lehay  gold  claim,  s.  of  Poster  tp....  224 

Lehigh    plant.   Point   Ami"  [S3 

Lelth,  1 'ror.  C,  K.  . . 

|-"ni"'  ? '.'.'.'.'.'.'.  104 

Leonard,    R.    YV ]:;,; 

Lesklnan,   \ 30 

Leslie.      Ml'red     £8 

Lethbridge,  W.  W 25 

Levack  tp. 

i ;■  ological  section  in i 
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Nickel  in,  prospecting  for   112,  117 

Rocks  in,  paper  by  Brackenbury  194-201 

Lewis,  H 90 

Lewisohn,  Julius  A 157 

Licenses.     See  Mining  licenses. 

Lichty,  J.  B 25 

Lichvazuk,    P 74 

Light,   W.    (Can.   Copper  Co.) 100 

Light,   William    (Aylmer)    25 

Lime. 

Producers 28 

Production 3-5 

Lime  kilns  184,  185,  189-193 

Limehouse 192 

Limestone. 

Frontenac  and  Hastings  counties.  .    171 

Quarries,  list  of 28,  29 

work  at  183-185 

Sudbury  dist 209 

Penage  lake,  analysis   220 

See  also  Trenton  formation,  etc. 

Lincoln  Clav  Products,  Ltd 41 

Lind,  J.   G 192 

Lindella,  James 78 

Lindsay,   Stephen    25 

Lines,  J.  C 25 

Lingham,  W.  T 25 

Linn,   W 76 

Lint,   S 82 

Lint  &  Emerson 37 

Lippinen,  Mat 82 

Liquefaction,   analysis  of  gas   by....   251 

Lit  par  lit  structure   214 

Little,    Mark    138 

Little  Mullet  lake    172 

i  iugraine,  G.   100 

Livcola,  F 108 

Livermore,  Robert  141,  157 

Lockhart,  Henry  157 

Logan,    Hugh    191 

Logan,  John  25,  186 

Logan,  Sir  William  K. 

Views  of,  re  Laurentian 202,  203 

Loganian    series 203 

Login-,   ■! 104 

Long  lake.  S.  of  Waters  tp. 

I  description   9,  217 

Gold  mining  6.  10,  112 

See  also  next  item. 
Long  Lake  gold  mine,  S.  of  Waters  tp. 

Notes   219 

Photo 218 

Rocks 214,  215 

Longford  Mills   191,  193 

Longford  Quarry  Co 29,  191 

Longo,   M 98 

Longwell,  Alex 136,  174,  184 

Lormy,   .1 78 

Lor  rain  formation  in  Scarborougli  tp.  24H 

Loughborough  Mining  Co 34,  177 

Loughborough  tp 34,  176 

Lowe,  Gordon  25 

Lowery,  Charles   191 

Lucky  Cross  gold  mine  6,  10 

Closed 168 

Mill,  photo   167 

Lucky  Godfrey  silver  mine  155 

Ludivina,  F 100 
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Luigi,  B 102 

Luigi,   C 100 

Luigi,  F 82,  100 

Luigi,   J 104 

Luigi,   P 100 

Luigi,   Z 102 

Lukin,    Y 82 

Lumsden,  G.  D 28 

Lumsden,  John   144 

Lumsden  silver  mine   11,  19,  144 

Luni,  G 98 

Luoma,    M 82 

Luomo,  J 80 

Lyman,  R.  H 153 

Lythmore 188 

Maampaa,  J 76 

McAllister,  J.  C 121 

McAndrews,  Thomas    74 

McAuley,  Dr 117 

M.Camus,   T. 139 

M  c(  'ormick   Bros 2f 

McCracken   Corpn.,    Ltd 25 

McCredie,  W 25 

McDonald,  Duncan   76 

Ma<  donald,  William  245 

Mr  Donald  &  Reasbeck  25 

McDonald  Feldspar  Co 32 

McDougall,   D 90 

McEnaney  gold  mine    164 

McGibbon,    D.   Lome    141 

McGibbon,   Dugald    25 

McGoff,  J 74 

McGrath,    Pat    108 

McGregor,   J 7  1.  84,  88 

McGuiness,    W 74 

McGuire,  J 88 

Mclnnis,   D 90 

Mclntyre-Porcupine  gold  mine. 

Flow-sheet,   diagram    161 

Mill    comnleted    157 

Officers 163 

Photo 162 

Work  at 163 

Mackay,  A.  A 113.  127 

McKay,  Geo.  A 167 

MacKay  Bros 25 

Mackay  mt. 

Brick     making.       See     Gowanlock 
Brick  Co. 

McKee,  A.  G 187 

McKelvie,  A.  A 139 

McKenzie,  G 104 

Me  Kim  tp. 

Greywacke" 211-214 

Nickel  mining.  See  Frood  Extension. 
McKinley-Darragh-Savage  silver  mine. 

Accident 86 

Concentrating  plant  129 

Dividends 17 

Fuse  troubles  67 

Mill,  photo    143 

Officers 144 

Production 11,  18,  145 

Work  at    144,   145 

MacKinnon,  Ed 78 

MacLaren,  G.  R 127 

McLaren,  W.  L 34 
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McLaughlin.  W.   J 172 

McLean    Bros 25 

McLeod,   D 84 

McLeod,   S 245 

McLoughlin     John    25 

McMartin,  J 157 

McMillan,  A.  D 156 

McMillan,    E.    V 173 

McMillan,  Fred 28 

McMillan.    Hugh    167 

M-Xair,    D 74 

McNamara,  F 86 

McXamara.   T 116 

McNaughton,  George  W 177 

McNeill.   Dr 72 

McNeill,  W.  K 47 

Report  b/,  on  Assay  Office   49-51 

Woik  by,  on  analyses 209,  217,  220 

McPhail  &  Wright  Construction  Co..  .     33 

McQuire,  H.  F 48,  49 

McRae,    Donald    156 

MacRow,   Henry    185 

MacTernan,  J 28 

McVichie,  J.  A 130,  132 

McVittie   tp 168 

McWilliam,  J 33 

McWilliams,   R.   H 191 

Madagascar,  autunite  in    44 

Madawaska  river,  waterpower  from.   178 
Madoc. 

Fluorspar  mining  near 179 

Talc  mining  near    174-176 

Madoc  Mining  Co 113,  124 

Madoc  tp.,  uran-ochre  in   44 

Magmatic  segregation  in  Levack  tp..   201 

Magnetite  in  Aweres  tp 207 

Magpie  iron  mine 112 

Roasting  plant,  photos   124,  125 

Work  at    124,   125 

Magpie  river. 

Waterpower  on.    See  Steephill  falls. 

Maisonville  tp 49 

Majdam,   W 88 

Maki,  A 80 

Maki,  J 74,  76 

Maki.  W 78 

Maki,  Van    82 

Makki,  Z 102 

Malinere,  Otto   76 

Maloney,  John 25,  29 

Malynk,   0 74 

Mamainse,  coracite  at 44 

Mamainse  pt 235 

Mammoth   iron  mine   207 

Manitou  lake   232 

Mann   silver  mine    11,  19 

Accident 86 

Mining  notes    156 

Manufacturers'  Corundum  Co 32 

Manufacturers'   Natural  Gas  Co 37 

Maps. 

Cart  and  Peterson  lakes   150,  151 

Kansas,  showing  gas  wells 262 

Kent    gas-field    242 

Ontario,    part   of Facing  244 

Pennsylvania,  showing  i,r;is  wills.  .    259 
W(  st    Virginia,    showing   gas    wells  260 
Mapes-Johnston   silver  mine    155 


PAGE 

Maple  Leaf  Portland  Cement  Co.   ...     30 

Maple  Sand,  Gravel  &  Brick  Co 41 

Marble  quarries   29,  182 

Marchand,   J 184 

Marchi,   D 104 

Marcovitch.  J 86 

Marion.   West    Virginia    261 

Markets  for  silver  14,  15 

Markus  &  Co 29 

Marlbank,  cement  plant  near 30 

Marren,  J 28 

Marron,    B 187 

Marshall,  J 28,  29,  37,  191 

Marshall.    \V.    W 25 

Marsino,  G 98 

Marten  Lake  Mining  Co 41 

Martin,    David    25 

Martin,  Edward  37 

Martin.   J 102 

Martin   International   Trap  Rock  Co. 
See  International  Trap  Rock  Co. 

Martindale  gypsum  mine   189 

Masalin,  P 78 

Maski,    C 80 

Maslyk.  J 98 

Mason,  Charles    25 

Massachusetts,    U.S.A.,    autunite    in.  .      14 

Massey  copper  mine    225 

Masten,  C.  A 144 

Marheson,  W 76 

Mathieson,    W 84 

Matson,    A 88 

Matthews,   Sergeant    70.  71 

Mattson,  George 76 

Mawhinney,  Robt 25 

Mayer    &    Ross    31 

Maynooth   179 

Mayo    tp 172 

Mazowick,    M 78 

Meaford    Brick    Co 25 

Meat    Bird    lake    113 

Medina  formation. 

Haldimand  co 245,  265 

Norfolk  co 244,  245 

Welland   co 265 

Medina    Natural   Gas   Co ."." 

Meek,   H.   C 158 

Mein,  W.  W 158 

Melville.    W 86 

Mercur,  R.  J 182 

Merkley   Bros 25 

Metal   Refining  Act    20 

Metallurgical    works,  accidents   in... 

53,  54,  58,  92-105 
See  also  Blast  furnaces,  Smelters. 

Metals  Chemical   Co 14.  ::1 

Meteor  Silver  Mining  Co 145 

Methane  in  natural  gas   ....251,  257,  266 
M.tro,    C 100 

Mexico,  silver  production  14 

Meyer  &  Charlton   gold   mine,   Rand 

field 69 

Meyers,  II 104 

Mica. 

Mines,  names  of 34 

Mining  notes    177 

i'i  oductioD   '■'> 
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Mica  schist. 

N.  of  L.  Huron   225 

Michigan  Central  limestone  quarry.  .    191 
Michipicoten. 

Sedimentary    rocks   near 205 

Michipicoten  div. 

Iron  mining  in   21,  112 

Mickle,  G.  R. 
Notes  by,  on:  — 

Mining  Tax  Act 40 

Natural   Gas  Industry    35,  36 

Paper  by,  on:  — 

Composition  of  Natural  Gas.  .237-273 

Mickle  tp 155 

'Uoropegmatite  in  Levack  tp 194,  198 

Midfield   Natural   Gas   Co 37 

Midland,  Ont.   .  . . 187 

Mikado  Consolidated  Gold  Mines,  Ltd.     42 

Milan,   Stephen    74 

Miles,   A.   D 113 

Miller,    G 100 

Miller,   George  C 132 

Miller,  Prof.  W.  G 47 

Age  of  Grenville  series  given  by..   208 
Notes   by,    on    Coleman's   Paper   on 

Pre-Cambrian   rocks    202,  203 

Miller  lake 157 

Miller  Lake-O'Brien  silver  mine. 

Concentrating  plant  129 

Waterpower  for    129 

Work    at    156 

Millerett  silver  mine    156 

""Ulliken,   John   F 149 

Mills,  Geo.  E 25,  193 

Milton,  Peter    28 

Milton    Pressed   Brick  &   Sewer  Pine 

Co 25,  193 

Mine  Centre. 

Gold  prospecting  near  HO 

Rocks  at  ;05,  232 

Mine  hospitals  72 

Minor,  J.   T 25 

M  i  neral   production    2-6 

Minors'  licenses   38,  39 

Miners'   phthisis    68 

Minos,  ventilation  of 70.  71 

Minos  Leasing  &  Develop'nt  Co..    6,  10,  165 

Mining    Inspector's    report 110-193 

fining  Act.     See  Acts  of  Parliament. 
Mining   accidents.     See   Accidents. 
Mining    companies,    list    of    new     ..     40 

Mining  lands  statistics 39-42 

Mining  regulations,  observance  of...     58 

Mining  revenue   38,  39 

Mining  Tax   Act    39'  40 

Minta,   F 102 

Miracle  gold  mine   163 

Misoickel 224 

Mississagi  river,  L.  Huron. .203,  227,  22s 

Modiste,  J 7s 

Moffat-Irving   Steel   Works,  Ltd  41 

Mohl,  S 80 

Moitemise,  A 7,; 

M  ind  Nickel  ( 'n 20,  2 1.  :::: 

Occident  at  plant  104 

I',  iring  by.  Levack  tp m>,  117 

Officers -[]- 

Work  by  117.  120 
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Monell,    Ambrose    158 

Monmouth   tp 179 

Monongalia,   West    Virginia    261 

Monserrat,    S 80 

"Montgomery,  G 74 

Montgomery,    John    28 

Montoux  Bros 25 

Montreal  river,  waterpower  on 12!» 

Montreal   River  Mining  div. 

Recorder's  report  on   48 

Montreal  Rolling  Mills  Co 187 

Montreal  street,  Kingston   185 

Monyez.   Wrye    78 

Moody,  G.  W 25 

Moore,    Dr 72 

Moore,    E.    S 231 

Moore,  James  28 

Moorhead,   R.   D 138 

Moose  Horn  silver  mine   155 

Moose  mountain,  Hutton  tp. 

Iron  formation,  photo  of 207 

Rocks 208 

Moose  Mountain  iron  mine. 

Notes  .   . If3 

Photos 123,  206 

Moose  Mountain,  Ltd 112 

Morash,   H 86 

Morelli,    A 102 

Morgan,  Fred 193 

Morgan,  J.  W 48 

Morley,  Walker   25 

Morley  &  Ashbridge  25 

Morrison.   G.  F 134,  149 

Morrison,   Thomas    183 

Morrison  iron  mine 113,  124 

Morse  Porcupine  Mines,  Ltd 41 

Moses,   M 86 

Mouldey,    John    25 

Mount  McKay  Products,  Ltd 41 

Tvlountain  Lake  Silver  Mines,  Ltd.   .  .  41 

Moynihan,   E.   J 69 

Muldoon,  J..  &  Co 28 

Muller,    Herman    45 

Mullinex,   W.   C 25 

Mumford,    Mr 117 

Mumi,   John    82 

Munro,    D.    W 25 

Munro  tp 49 

Munsell,  Eugene.  &  Co 178 

Murdock  gold  claim,  S.  of  Foster  tp..  224 

Murphy,   Dennis    145 

Murphy.   J.   A 188 

Murphy,   J.    S 29 

Murray,    Alexander    205 

Murray.    J.    A 134 

Murray,    Timothy    25 

Murray  nickel  mine. 

Accident 86 

Sudburito  near,  analysis   216,  217 

Work   at    112,  121 

Muscatello,  R 76 

Musmici,  S 74 

Mussens,    Ltd 67 

Muuiiing,   I.   J.   R 163 

Nachoff,  C 76 

Naczuk,  G 82 

Naibeff,   n 10S 
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Nanticoke  Natural  Gas  Co 37 

N'apanee  Brick  &  Tile  Co 25,  41 

Xarraway,  Charles   173 

National  Fire  Proofing  Co 25 

National  Gas  Co 37.  41 

National  Portland  Cement  Co 30 

Natural  gas. 

Analyses  of  various   254 

Chemical  composition  of,  paper  by 

Mickle 237-273 

Industry,  notes  on  35,  36 

Pennsylvania,  analysis  and  wells.  .   259 

Price 267 

Producers,   list  of 37,  38 

Production 3,  35 

Sampling  of,  for  analyses  .  .  .  .237,  238, 

247-253 

Tax  on,  revenue  from   40 

Viscosity  of    266 

Water  in,  effect  of  267 

Wells,  regulations  concerning   ....     36 
Naughton,  Ont. 

Greywacke   213 

Nayler  &  Son,  J.  W.   . 25 

Near  lake   243 

Neeland    tp 120 

X."  lands,   E.  V 134,  138 

Neil,  J 84 

Willy,  B 149 

Nelson,   Robert    190 

Netropka,  N 82 

Neuengamme,    near    Hamburg,    Ger- 
many. 

Analysis  of  natural  gas  near 272 

Nevada,    U.S.A.,    silver    production..     14 

New,  Edward  25,  30,  193 

New  Caledonia,  chrome  iron  ore....     47 

New  Ontario  Pressed  Brick  Co 41 

New  York  &  Ontario  Mica  Co.  34 

New  York  Graphite  Co 179 

Newell,  J 104 

Niagara  Brick  &  Tile  Co 41 

Niagara  National  Gas  &  Fuel  Co.   .  .      37 

Niagara    tp 191 

Nichols,   J.    C 113 

Nichols  Chemical  Co 174 

Nicholson,  James   98 

Nick,  H 46 

Nickel. 

Bounties  on    20 

Cobalt  ores,  percentage  of 15 

Ouck  lake   48 

Dundonald  tp.     See  Alexo  mine. 

Production 3-6,  20 

Schreiber,  prospecting  for  110 

Sudburv  dist.,  mining  notes  ....112-1  "2 

Nickelton 112.   121 

Nickerson,  William  C ill 

NIcol  tp 156 

Nieml,  E 68.  80 

Nighthawk   lake    163 

Nigus,   D 98 

Nikola,   T 108 

Ninigon  lake. 

Conglomerate 231 

Sedimentary  rocks   205 

Nipissing  Minos  Co.,  officers 1  15 

Nipissing   Mining  div. 


PAGE 

Sales  and  leases   39 

Nipissing  Reduction  Oo 12:',  130,  132 

Nipissing  silver  mine. 

Concentrating  plant    129 

Mill,   photo    L46 

Mining  notes   147.  148 

Nitrogen   in   natural    gas .. 255-257,  2H1-264 
Nu.  2  and  No.  ::  mines.  8e<  Creighton 

mine. 

Noble,  .!.  .1 34 

Nolan,   .! 7) 

Norfolk  co. 

Gas  in,  analysis   245,  254 

character 265 

Norfolk  Gas  Co 38 

.Virile  in    Levack  tp.    .  .194,   L96,   197,  201 

Norme,  W 74 

North   American  Smelting  C0..68,    104,    17'1 

See  also  Perth  Road  lead  m. 

North  Burgess   tp 34 

North  Carolina,  autunite  in    44 

North  Dome  gold  mine. 

Accidents 64,  74 

Closed 163 

North   Shore  Gas  Co 38 

North  Thompson  gold  mine 163 

North   Star  Cobalt   Mines,  Ltd 41 

North    Star  nickel   mine    20 

Accident  at    i;4,  88 

Work  at    119,  120 

Northern    Building    Material    &    Iron 

Co 41 

Northern  Customs  Concentrators  136,  148 
Northern  Customs  mine   88 

Concentrating  plant  129 

Northern  Ontario   Light  &  Power  Co.   129 

Northern    Pyrites   mine 88,   110 

Northpines. 

Iron  pyrites  mining  at   110 

Northwestern  Gas  Co 38 

Norton,     Alsey     25 

Norton,   David    25 

Norton.   T.   W 25 

Norway,    uranniobate    in    43 

Nova   Scotia  silver   mine    86 

Novark,  N 84 

N  izzoreno,    L 104 

Oakville  Pressed   Brick  Co 

Oates,   Jos 108 

O'Brien,   M.   J.  See    Miller-Lake- 

O'Brien  and  O'Brien  silver  m. 

1  t'l'.rien  silver  mine    ifi 

Accident 

1  kmcentrating  plant   129 

Mining  notes  11s,  1  tn 

Production   11 

Reduction  works  at  Deloro 12.  14 

Royalties  paid  by  ::•.' 

Obumsaioin,  o 76 

O'Connell,  C,  A 169,  170 

O'Connor,   1) 17 

I  ►'<  lonnor,   Richard   171 

1  )'< lonnor  ip 111 

Offer,  w.  c 10 

'  Igden  tp 163 

Oil.    8(  ■    Pel  roleum. 

Oil    Springs,    Ont 211 
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Oil  Springs  Co. 

Analysis  of  gas   254 

Boring  by,  for  gas  244 

Ojaipec  Co 32 

Ojreck,  T 88 

Oksalo,  J 100 

Old,  James    188 

Olivene-diabase  in,  Levack  tp....l94,  200 

Oliver,  D.  G 155 

Oliver  &  Webster 29,  191 

Ollmann  Bros 25,  30,  193 

Accident  at  quarry  of 106,  108 

Olson,  K.  E 82 

Olympia  gold  mine    10 

Onaman  iron  range  231 

Oneida  Lime   Co 28 

Oneida  tp 189 

Onondaga  formation. 

Kent  gas-field  241 

Onondaga  Oil  &  Gas  Co 38 

Onondaga  oil-field,  production 34,   35 

Onondaga  tp. 

Oil   in 245 

analysis 254 

Ontario. 

Diamonds .  .  47,  48 

Mineral  statistics   3-6 

.Mines,  report  on    110-193 

Mining  labour 1,  2 

Natural  gas,  composition  of  .  . .  .237-273 
Ontario  Granite  Crushed  Stone  Co...     41 

Ontario  Graphite  Co 178 

Ontario  Limestone  &  Clay  Co 28 

Ontario   Marble  Quarries,   Ltd.... 29,  182 

Ontario  National  Brick  Co 25,  42 

Ontario  Paving  Brick  Co.   25 

Ontario  Peoples'  Salt  &  Soda  Co 32 

Ontario  Portland  Cement  Co 30 

Ontario  Power  Co 189 

Ontario  Rock   Co 29,  108,  171,  184 

Ontario  Sewer  Pipe  Co 25 

Ontario  Steel  Products  Co 41 

Ontario  Stone  Corporation    42 

Orangeville,  cement  plant  at 30 

Oraskovitsk,  N 8P 

Orde.  M.  H 175 

Ore  Chimney  Mining;  Co 17? 

Ore  Extension  Mining  Co 42 

O'Reilly,  T.  E 25 

Orillia. 

Bning  plant  at,  burned   14 

rebuilt    186 

Orion   Realty  silver  mine 11 

Orr   Gold    Mines,   Ltd 41 

Orton   iron  mine   173 

r  lie.   T gg 

Oskrowske.  M 100,  102 

Otrotoni.  G '  104 

Ott  Brick  &  Tile  (',,..   Ltd ...      IT, 

«ra,  mica-trimming  works  at  ....  178 

Limestone  quarry  near   is:, 

Ottawa   Bricfc  Mfg.  Co 26 

Ottawa   river. 

Granites  and  gneisses   202 

I  (wen,  J 112 

Owen  Sounfl  189,  190,  191 

Owen    Sound    Brick   Co 26,  193 

Oxford  Oil  &  Gas  Co 38 


PAGE 

Paanamen,  M 78 

Painter,  R.  K 110 

Paisley  &  Cbisholm   26 

Pakowkami   lake,   Gladstone   tp 203 

Palladium,  statistics   4-6,  21 

value    of    21 

Palmer,  R.  M 120 

Palmer    tp 207 

Paluck,  S 98 

Panache  lake.    See  Penage  lake. 

Papaluka,  J 100 

Papff,   Friedrich    19 

Papin,  J 108 

Paprenick.   M.    102 

Paragon  silver  mine   155 

Pardon,  Albert 155 

Park,   Hugh    145 

Parker.  W.  R.  P 132,  134,  136 

Parkhurst,  A.  J 188 

Parks,  H.  W 26 

Parks,  R.  T 28 

Parry   Sound. 

Blast  furnace  at,  photo 182,  187 

Parry  Sound  Mining  div. 

Recorder's  notes   48 

Pashier,   J.   L 154 

Pasianita,  G 98 

Paterina,  D 100 

Patno,  J.  G. 179 

Paton,  R.  K 80 

Patrini,    L 102 

Paxton  &  Bray  26,  193 

Pearl  Lake  gold  mine 10,  164 

Pears,   John    186 

Pears,   William    26 

Pears  &  Son,  James  26 

Pearson,  F.  S 121 

Pearson,  James   184 

Pearson,   W 82 

Peat. 

Plants  for  working   33 

Production 3-5,  33 

Pecile,  L 74 

Pedlar,  W 80 

Pednud,    G 74 

Peek,  R.  L 186 

Peerless  Brick  &  Tile  Co 26 

Pellatt,  Sir  Henry   134,  149 

Pelto,  E 108 

Penage  lake. 

Description   220 

Rocks  in  area  of 219-221,  233 

Penhorwood.   Sydney   Lewis    30 

Penn-Canadian  silver  mine    11,  19 

Accident    in    88 

Concentrating  plant  129 

Work  at 149 

Pennsylvania,  U.S.,  autunite  in   44 

natural  gas  259 

Pentane  in  natural  gas 255 

Perkins,  G.  A 29 

Perkins,   J 76 

Pero,  Louis  68 

Perth  Road  lead  mine. 

Accident   in    64,  68 

Work   at    176 
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Pesqual,  S 78 

Peterborough   CO.,   diabase    171 

Peterson   Lake  silver  mine  12,   1! 

Occident    in    88 

Map .150,  151 

Work    at    149 

Photo 152 

Pel  rography. 

Greywaikr,  near  Sudbury   213 

Rocks  in  Levack  tp L94-200 

Petrolea  oil-field. 

Abandoned  wells,  number  of 34 

Petroleum. 

I  Jompanies  refining   34 

Production 3-5,  3  ! 

Wells,  regulations  concerning 36 

Pettenuso,  Joe   98 

Petty,  Chas 

Pfeifer,  Prof.  Ignaz   271 

Philion.  J 88 

Phillips,  F.   C 259 

Phillips.  R.  M 17" 

Phillips.  Thos 26 

Philpotts.   Wilfred    

Phinn.  Geo.  E 26 

Phosphate  of  lime,  production   5 

Phthisis,  miners'   68 

Pic,  A 10:' 

Pietro,   T 98 

Pietro,  V 102 

Pig  iron.     See  Iron. 

Pignatello,  A 108 

Pilate,  C 104 

Pike  co..  analysis  of  natural  gas.. 
Pillow  structure. 

Sudbury,  photo    216 

Pilon,   A 26 

Piovessan,  E 104 

Piper,  Murphy  &  Walsh   26 

Pari,  Victor  78 

l'itehbhnde.  notes  on   43,   4  t 

Pittsfield,  111.,  analysis  of  natural  gas  27! 

Plant,  David 17£ 

Platinum,  statistics   4-6 

value  of   21 

Platto,    Frank    171 

Pleindor   Porcupine   Mini  b,  Ltd.  H 

Plenaurum  gold  mine   10 

Point    Anne    

Point  Anne  Quarries,  Ltd 

Point   Pelee  Sand  &  Gravel  Co 12 

Poirier,  Emeric  28 

Poisson,   E : ' 

Polinski.  W 

Pomeroy,  Robt.  W 132 

Ponsford,  A.  E 26,   U 

Pontiac  scries   205 

Poole.  T.  A 

Poplar    Lodge    •  ■  -' ! 

Porcupine  Aurum  Mines  Co 165 

atral   Developmi  al   S3  Q.  12 

Porcupine   Crown    gold    mine I'1 

Capital  and  date  of  charter H 

Controlled  by  Crown   Reserve  Co  137 

Mill 1";T 

Mining  notes  8.  164 

20  b.M. 


PAOl 

Officers 164 

Photo   161 

P  ireupine  gold  dist. 

Chrysotile  in    17 

Diamonds  in  47 

Dividends  from  mines  in  16 

Labour  strike  in    7.°. 

Mining  in.   inspector's  report. .  .151 

Recorder's  report  18 

Timiskaming  series,  pi                 10,  231 

Porcupine  Lake  Gold  Mines,  Ltd.   ...  165 

Porcupine  Miracle  Mining  Co 163 

Porcupine  Syndicate  A  Gould  Consoli- 
dated    19 

Porphyry    I  [ill   gold  mine   6,   1" 

Porl   Arthur. 

Tran  rock.     Bee  Intercities  quarry. 
Porl   Arthur  Mining  div. 

Recorder's   report    48 

Porl   Arthur  Sand-lime   Brich  Co 27 

Port  Colborne. 

1  !i  menl  plant  near  30 

Furnace  plant  at   .".2.  171.  187 

Gas  at   246 

Limestone  quarrying  near 189 

Porl    Colborhe-Welland    Natural    Gas 

&  Oil   Co 38 

Porl  Credit  Prick  Co 26.  186 

Port  Dover,  analysis  of  gas  at 246,  254 

Port   Dover  Prick  &  Tile  Co 26 

Porl   Maitland,  analysis  of  gas  ..245,  254 

1  »onl   Rowan,  gas  at  244 

Porl   Rowan  Natural  Gas  Co 38 

Port  Loyal,  gas  at   246 

Portland  cement     See  Cement. 

Portland    tp 177 

Porl  ugal,  autunite  in it 

Pottery  production   3-5 

Power  City  Stone  Co 29 

Power     House     rapids.     Madawi 

river 178 

imbrian. 
L    Huron.  X.  of,  paper  by  Coleman. 

203 

remarks  by  Miller   201,  202 

Sudbury   dist..  thickness   205 

Preneveau 171 

Pri  -ton.    F    C 10 

Preston,  S.   if 18!> 

Preston  Easl   Home  Mining  Co 163 

Price,   John    26,  186 

Price-.    Lid 26,  186 

Prices  of  silver 14 1  IB 

Prldmore,  Win 246 

Primo,   K ' lS 

Princess  silver  mine. 

Production 141 

Work    at     142 

also  La   Rose  silver  mine 

Prista.   .1 

Pr  h  picijki.  II 80 

Producers  Natural  Ga  s  Oo.   . ,  . 

Propane  in  natural  gas   251, 

Prosecutions  under  Mining  Acl    —  ,;v 

•   radium,  hints  to  .. . .  44 

Protzuk,   M.    

Provincial  Assay  ofl 
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Report  on  49-51 

Revenue  from    38 

Provincial  Natural  Gas  &  Fuel  Co.  36,  267 

Provincial  silver  mine     19 

Royalties  paid  bv  39 

Work    at    149 

Pullen,  E.  F 21,  107 

Pulmotors 70 

Puslinch   tp 19? 

Putman,    H.    104 

Pyrites.     Krr  Iron  pyrites. 
Pyrrhotite. 

Dundonald    tn 47,  167 

Pytyle,    J 100 

Quansincinojak,    J 102 

Quarries. 

Accidents  in "3,   54,   58,   106-108 

List    of    28 

Limestone.     Fire  Limestone. 
Quartz.     See  Pi11  cnarta  auarry. 

Trap   rock    Ill 

Quartz. 

Dill  quarry.     See  Dill  quartz  quarry. 

Mines,    names   of    33 

Production 3-5,  33 

Quartz,  Ont 210 

Quartz,  Ont 210 

Queen  City  Pressed  Brick  Co 41 

Queensboro  pyrites  mine 174 

Queenston  Quarry  Co 29,  191 

Quigley,  John    28 

Quigley,  O.  E 189 

Quartzite. 

Aweres   tp 229 

Plind  River 227 

Cloche  mts 214.  221-223 

Cutler 226 

Killarney,  near,  notes  and  photos.. 

223.  294 

Palmer  tp 207 

Porcupine,    photo    230 

Ramsay   lake,   photo    233 

Sudbury  mining  region 204 

photo 213 

Wanapitei   211 

Quinlan   and   Robertson 184 

Radio-active  waters   45 

Radium 

Ronus  for  finding 42 

Character  of  ores   43.  44 

Salt  associated  with 45,  46 

Units  of  .measurement 43 

Rae,  W 84 

Ralnham  tp.,  gas  in 24  1 

Rahkala,   W 78 

Raleigh  tp.,  gas  in    241,  254 

See  also  Kent  ro. 

Rama    tp 191,   193 

Ramsay  lake. 

Conglomerate 203-20.",.   233 

Ramsden  Sand.  Gravel  &  Brick  Co...     42 

Ranchlnk,  S 82 

Rand  gold-field,  miners'  phthisis ...  69,  70 
Ranislo,   F 78 


tack 

Rankin-Coe   iron   mine    172 

Ransford,    John     32 

Ransome.    H.    B 163 

Rantenan,    Alex 78 

Rat-root   bay,   Rainy  lake 23? 

Rauta,  0 102 

Raven   falls.    Raven   rive'-    167 

Rea  gold  mine   6.  10.  165 

Reaume   tp.,   diamonds   in    47 

Rod  lake,  8.W.  Patricia    232 

Redington,    John     149 

Reeb.  John   A.    ?8.   29.  193 

Reed.   Mrs.    A 26 

Regnsz.    T 104 

Reid.   John 164 

Renfrew  Molvbdenum  Mines.  Ltd     .  .      42 

Renfrew  White  Granite  Co 49 

Reyner,  George   184 

Reynolds   feldspar  mine    171,  177 

Rice  lake   II1 

Richards,  C.  S 185 

Richardson.  H.  W 177 

Richardson  &  Son,  James    26 

Richardson   feldspar  mine    171,  177 

Rideau  Silicate  f> 41 

Ries.  John   26 

Right-of-Way  silver  mine. 

Accidents 68.  74,  88.  90 

Work  at  149 

Pilett.   David    26 

Rilett,  Holme   26 

Ritchie,  S.  S 139 

Roads. 

Demand    for    better    170 

Material  for.     See  Diabase  and  Trap 
rock. 

Robar,  N 86 

Robbins,   P.    A 157,   159 

Robbins,  R 104 

Robertson.   J 100 

Robertson.  J.  E 117.  121 

Robertson    &    Co.   P..   Ltd 28,  29 

Robibero.  J 86 

Robillard,  P.  E 185 

Robillard  &  Son   28,  29 

Robinet  Prick  Co.,  Ltd 26 

Robyk.  T 90 

Rochester,   J 84 

Rock  wood   190 

Roddy  &  Monk   29 

Rogass,  P 100 

Rogers,  G.  R 156 

Rogers,  R.  P 136 

Rogers,  Fred 74 

Rogers.  F..  &  Co 29 

Rolston.  James    38 

Romford.   Ont 209 

Romney    oil-field    production     35 

Romney  tp..  gas  in   241 

Rrr  also  Kent  co. 

Rothwell.  T.  E 49 

Round  lake,  S.  of  Waters  tp..219.  220,  233 
Royalties.     Srr  Mining  rovalties. 

Rsepa.  Paul 98 

Russell.  Joseph    26 

Russia. 

Analysis  of  natural  gas  from  271 
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Russell  Brick  &  Tile  Co 26 

Rutherford  tp. 

Rocks  in.     S<  e  Killarney. 

Ruyicli,  T 8> 

Ryan  &  Co.,  T.  M 26 

Saari,  E ;> 

Saari,  Robt 7> 

Sabatino,  P 

Sacrapanti,   P 98 

Sacrapenti,  B 

St.  Anthony  gold  mine  :i,   in 

St.   Augustine  seminary,   \  ork,  uni...  240 

St.   David 19] 

St.  Joseph  island,  L.  liui^n    112 

St   Mary's 30,   1S»1,  192 

St.  .Marys  Horse  »noe  Quarry ...  .29,  191 

St.  Mary's  Portland   Cement   Co.    ...  192 

Sals,  A 

Salt. 

Associated   with   radium    45,  46 

Producers,  names  of   ::j 

Production 3-5,  32 

Salt   Creek,    Wy.,   analysis   of   natural 

gas 272 

Salttleet  tp 1&9,  193 

Salvatone,   R .  80 

Salvator  Silver  Mines,  Ltd 41 

Sampling  of  natural  gas,  metlioas  oi.  239 

Sampson,  P 90 

Sand. 

List  of  concerns  excavating   lf-3 

Statistics 3-5 

Sand,  Lime,  Brick  Co 110 

Sanders,  0 10S 

Sandstone  quarries,   list   oi z8,  29 

Sarcangello,  S 100 

Sault  Ste.  Marie,     fcfee  Algoma  Steal 

Corpn. 
Sault  Ste.  Marie  Mining  div. 

Recorder's  report    48 

Sault  Ste.  Marie  railway. 

Sudbury  series  along   224,  225 

Savage  silver  mine.       See  fticKinley- 

Darragh-Savage. 

Scarborough  tp.,  gas  in 246,  247 

Scarneki,  F 104 

Schaefer  Brick   to 26 

lie,  Prof 271 

Schelling,   R.   F 187 

Schlardo,  Wasyl   82 

Schmidt,  H.  W 46 

Schneeberg,  Saxony. 

Radio-active  waters    45 

Schreiber,   nickel   X.   of 110 

See  also  Duck  lake. 

Schultz  Bros 27 

Schumacher  gold  mine   Ltfo,  166 

Schwartz,  ('.    E 176 

Schweizergang  Quelle,  German]    .  ...  13 

Schwendiman,  F.  W 1 93 

Sclater,  James   L92 

Scobie,  B 80 

Scott,   James   M 26 

Scott,  John   34 

Scott,   Thomas    84 

Scott  Bros 178 

Scramble  gold  mine.       See  Canadian 
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■  ■id  mine. 

Scriv<  n  ^-   Whyte   ::  | 

Sczesny,    W 98 

worth,    K.    i 153 

worth,  W.  E 163 

&  Ibert,  F.  M u  J7,  251 

Seine  river,  rocks  on  

mba,  a 

irk,    J 96 

ampa,  .) 80 

Sellwood.     8(  •    m     -•-  Mountain  iron 
mine. 

Seneca  Superior  silver  mine  19 

Dividends 17.  129 

Officers 1:,:; 

Production n,   is 

Rich   veins    12 

Work  at   153 

Seneca  tp.,  gas   zto,  254 

gypsu..    188 

Seneridge,  F 

Sepponen,  M 

Serefini,  T 71 

Serpent   river,  L.  Huron   226 

Serpentina   in    Porcupine  (list 47 

Servioni,    J 78 

Sessila,  J 108 

Sower  pipe  production    3-5 

Seymour,   George    

Seymour  Electric  Co 17...  176 

Shakespeare  gold  mine  225 

Sharon  Mines.  Ltd 41 

Sharp,   A.   L 118 

Sharpe,  Donald   :,ti,  244,  245 

Shaw,  John   L32 

Shebandowan  lake. 

1  [ematite  on  48 

pp,  Col.  Daniel  B 170 

Sheppard,  11.  E 48,  49 

Sheppard,  W.  J 154 

Sherrill,  C.  L 139 

rill  Porcupine  Gold  Mines,  Ltd...  41 

Shock.  II.  L 183 

Shock,    L 86 

Shovel,  William  17" 

Shute.   W.   G 78 

Shuttleworth,  J.  M 33 

Shuttleworth,  T.  S 154 

Shuttleworth  &  Co 26 

Shutva,  S M 

Sibley,    Harper    144 

Sibley,   Hiram   W Ill 

Siderite. 

Magpie  iron  mine 21,  12  1 

1  [elen   iron   mine    1 12 

Signoretta,  0 102 

Slgnorettl,  S 102 

Silampi,  C 88 

Silas   Win.,   K.  &  S ::  l 

Silicate  Brick  Co 27 

Silicosis   in    Transvaal    mines    70 

Silver. 

Cobalt    .list In  17 

Companies  produ<  Lng,  lisl  of 19 

Markets  and  prices 14 

Mining.  Inspector's  report. .111,  129*167 
Smellers 13,   14 
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Silver  Bar  silver  mine 11,  19,  153 

Silver  Cliff  silver  mine. 

Concentrating   plant    129 

Silver  lake    155 

Silver  Leaf  silver  mine 137 

Silver  Queen  mine.  See  Aladdin  mine. 
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Snelgrove  &  Teers  26 
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Snowden  tp.,  iron-ochre  in  44 
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Spranka,   G 76 
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Stamford    106 

Standard    Brick    Co.,    Ltd 26,    186 
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Co 28 
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Standard  Natural  Gas  Co 38 
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Photo    126 
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Stevens,  A.  E 186 
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Stickwood,  Chas 26 

Stingle,  G 84 

Stohie  nickel  mine,  greywacke 213 

Stocco,    Gutano    98 

Stone,   Frank    76 

Stone.building.  8e<  Building  material. 

Stoness,  J.  M. 34,  177 

Stoness,  Anglin  &  Gilbert   178 

Stoney  Creek   189 

Storms,  G 104 

Stovel,  J.  H 119 

Stratford  Brick,  Tile  &  Lumber  Co..        -''■ 
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-'like.    M 102 

Stroh.    Henry    26 

Strutt,  R 104 
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Cold  mining  at    0 
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Lava,    photo    216 
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Sales  and   leases    39 
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notes 211-229 
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Summons,  Dr.  Walter  6! 
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Superior  Sand  &  Towing  Co 12 

Supie,  Ivan    82 

Supplementary  Revenue  Act.     See  Mining 
Tax  Act. 

Surridge,  F.  .  . 26 

Sutherland,  T.  F 53 

Report  by,  on  Mines  of  Ontario.  . .  . 

110-193 
Mining  accidents.  53-1  09 

Sutherland  Construction  Co 42 

Swajozika,  J 76 

Swastika    and    Kirkland    Lakes    area. 
8<  i    Kirkland  and  Swastika. 

Switch,  F 100 

Sydenham 34 

Sydenham  tp 190 

Sylvanite  gold  mine 

Capital   and   date   of  charter 42 

Work    at    17" 

Szalyone,  M 84 

Szeczuck,  0 78 

Taggart,    Thos 177 

Taggart  mica  mine   34,    177 
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Mining  notes   174,   17" 

Production 3-5 
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Tannahill,     R 1"! 

Taylor,  G 102 

Taylor,  George   139,  159 

Taylor,  J.  Frater   121,   124 

Taylor,  James    26 

Taylor  &  Hall  

Taylor  Bros 26 
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I'hoto 1G9 
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Occidents 59,  74 

ri<  entrating  plant  12'.' 

Production   11 

►rk  at   153 

ke,  M 7  1 

a  Gotta  Pressed  Brick  Uo.  ...   26,  193 
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Three  Nations  gold  mine  ....10,  165,  166 

Thunder   bay,   L.   Superior 2::.". 
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Timiskaming  milling  div. 
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L.  Huron,  N.  of  2-0:: 
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Timmins,   L.    II 157 

Timmins,  Noah  158 
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Toronto. 
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analysis 254 

Toronto  Brick  to 27,  184 

Toronto  Clay  Products,  ctd 42 

Toronto  Lime  Co :&,  192 
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Capital  and  date  of  charter   42 
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Production 169 
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Toving,   1 80 

Transvaal,  miners    pntmsis  in   ....69,  70 
Trap  rock. 
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For  roads 171 

Quarries,  names  ol   ^8,  29 

Port  Arthur ill,  112 

Preneveau     184 

Bee  also  Inter-Cities  quarry. 

Travers,  E 102 

Traverse,  H 102 

Tremain,  H.  E 130 

Trenton. 
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Trenton  Electric  Co 17:: 
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analysis. .  .  .  265 
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Trousdale,  .J.   w 34 
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United  States  Steel  Products  Co.   ...     -i'- 

University  silver  mine  144 
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Waide  Bros 26 
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Wilson.  0 88 

Winchell,   Alexander   206 

Windecker,   1; 21:. 

Windsor  Sand  A  Gravel  •',. 42 

Wiser  A  Sons,  Ltd.,  J.  P      
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teet.     The  vein  ,s  In  the  porphyry,  the  fra;tureJ  chara:ter  of  which  is  shown  in  the  illustration 


THE   KIRKLAND    LAKE  AND  SWASTIKA  GOLD  AREAS 

By  A.  (j.  Burrows  and  l>.  I-:.  Hopkins. 


The  Kirkland  Lake  and  Swastika  Gold  Areas  are  in  the  district  of  Timiskaming, 
about  fifty  miles  north  of  Cobalt.  As  shown  by  the  accompanying  map,  the  main  line 
of  the  Timiskaming  and  Northern  Ontario  railway  runs  through  the  southwestern  por- 
tion of  the  areas.  A  small  town  has  sprung  up  at  Swastika  station,  at  mileage  164, 
where  the  railway  crosses  the  Blanche  river.  A  good  wagon  road  has  been  constructed 
by  the  Ontario  Government  from  the  town  in  a  northeasterly  direction  to  the  Tough- 
Oakes  mine,  a  distance  of  about  seven  miles.  This  road  passes  by  the  south  shore  of 
Kirkland  lake.     Swastika  station  by  rail  is  390  miles  north  of  Toronto. 

The   areas   which   have   been   mapped    include   the   townships   of   Otto,   Teck,    1 
Boston,    McElroy   and   Gauthier    (Map    Xo.    23a).     Portions   of    McElroy,    Gauthiei    and 
Boston  were  not  examined. 

During  part  of  1911  Mr.  E.  L.  Bruce  examined  an  area  in  the  vicinity  of  Swastika 
in  which  are  situated  the  Swastika  and  Lucky  Cross  mines.  In  1912  and  1913  Further 
geological  work  was  done,  special  attention  being  g'ven  in  1913  to  the  region  around 
Kirkland  lake,  where  numerous  gold-bearing  quartz  veins  had  been  discovered.  A 
great  part  of  the  area  around  Swastika  and  eastward  to  Larder  lake  was  stake,!  dur- 
ing the  rush  into  Larder  lake  in  1906,  in  the  boom  days  of  Cobalt  N  hese 
claims  were,  however,  abandoned  before  much  work  had  been  done. 

Gold  was  first  found  in  a  vein  on  the  north  shore  of  Otto  lake  on  a  claim  which 
is  now  part  of  the  Swastika  mine  group.  In  1911  the  metal  was  discovered  in  several 
veins  to  the  north  of  the  railroad  and  just  east  of  Amikougami  creek.  These  discoveries 
were  later  developed  by  the  Lucky  Cross  Mining  Company.  Beyond  these  two  proper- 
ties there  has  been  little  development  in  the  Swastika  area  apart  from  prospecting  on 
a  number  of  claims.  The  claims  which  were  staked  in  the  Larder  lake  rush  and  aban- 
doned have  been  restaked,  and  important  gold  discoveries  made.  The  first  discovery 
in  the  Kirkland  Lake  area  was  on  the  Wright-Hargrave  claim  to  the  east  of 
Gold  was  found  in  the  quartz  veinlets  which  traverse  the  reddish  feldspar-porphyry. 
In  January,  1912,  gold-bearing  veins  were  found  in  the  porphyry  and  the  conglomerate 
on  the  Tough-Oakes  claims,  three-quarters  of  a  mile  northeast  of  Kirkland  lake.  How- 
ever, very  little  interest  was  taken  in  the  Kirkland  lake  area  in  1912,  but  the  develop- 
ment of  No.  2  vein  of  the  Tough-Oakes  group  and  the  shipment  of  high-grade  gold  ore 
from  this  property  caused  great  interest  in  the  area  in  1913.  and  much  surface  trench- 
ing resulted  in  the  finding  of  a  number  of  promising  veins.  During  the  year  a  number 
of  shafts  were  sunk  and  some  drifting  done  on  certain  veins. 

The  areas  are  situated  just  south  of  the  height  of  land  between  the  Hudson  Bay 
and  the  St.  Lawrence  River  waters.  The  altitude  on  the  average  is  about  1,050  feet. 
The  station  at  Swastika  is  1,007  feet  above  sea  level.  The  hills  are  seldom  more  than 
100  feet  above  the  surrounding  country.  Very  little  of  the  country  is  suitable  for 
agriculture,   as   rock  exposures  are  abundant  or  concealed   by   sand    plait,  mips.. 

Generally  speaking,  the  timber  is  small.  Blnce  a  great  part  of  the  area  was  burned 
about  fifty  years  ago.     Charred  stubs  of  the  old  forest   are   Frequently  Been,   indicating 
an  old  red  and  white  pine  foresl   with  large  Bised  trees.    The  present  timber  is  spruce, 
pitch    pine,    birch,    poplar,    balm    of    Gilead,    balsam    and    cedar.      The    rocky    ridges    are 
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clothed  with  scrubby  pitch  pine,  while  in  some  of  the  lower  parts,  where  there  is 
more  or  less  soil,  there  are  spruce  and  poplar  trees  of  considerable  size.  This  fair- 
sized  timber  is  utilized  for  building  and  mine  purposes.  Sand  plains  and  rolling  sand 
ridges  with  a  growth  of  pitch  pine  are  characteristic  of  a  great  part  of  Gauthier  town- 
ship south  of  Victoria  lake.  The  country  is  drained  by  the  Blanche  river,  and  its 
tributaries,  which  flows  southward,  finally  emptying  into  Lake  Timiskaming.  There 
are  several  clear  water  lakes  in  the  area,  the  largest  of  which  is  Round  lake.  Some  of 
the  smaller  lakes,  such  as  Amikougami,  Gull  and  Kirkland,  are  quite  picturesque. 
These  lakes  contain  the  usual  pike  and  pickerel  so  common  in  northern  waters,  while 
lake  trout  are  plentiful  in  Crystal  lake,  a  beautifully  clear  water  lake  in  Lebel  town- 
ship. 

Previous  Exploration  of  the  Re«ion 

The  first  description  of  this  area  was  given  by  Mr.  W.  J.  Wilson,  who,  in  1901' 
made  a  reconnaissance  survey  of  the  Blanche  river  for  the  Geological  Survey  of  Canada. 

In  the  Eleventh  Report  of  the  Bureau  of  Mines2  Dr.  W.  G.  Miller  described  a  part 
of  the  area.  The  geology  of  the  northeast  branch  of  the  Blanche  river  through  the 
townships  of  McElroy  and  Gauthier  is  described,  as  is  also  that  of  Beaverhouse  lake 
and  Victoria  lake,  the  latter  being  called  Quasis  lake. 


Scene  on   Amikougami  lake  showing  jrlaciated   island   with  drift  removed  from  N.Ii.  end. 

In  19023  Mr.  L.  L.  Bolton,  acting  as  geologist  with  0.  L.  S.  Speight's  survey  party, 
gave  a  description  of  the  geological  and  other  features  of  an  area  from  Round  to 
Abitibi  lakes.  Mr.  Bolton  followed  the  water  route,  so  that  his  information  is  neces- 
sarily confined  to  a  narrow  stretch  of  country.  He  gives  a  description  of  rocks  along 
the  Blanche  river,  which  flows  from  Sesekinika  and  Kenogami  lakes,  and  also  of  the 
portage  route  from  Sesekinika  lake  to  Amikougami  lake.  In  Bolton's  report  Amikou- 
gami lake  is  called  Lake  Anikojigami,  which  name  implies  "  a  collection  of  lakes  joined 
by  narrow  passages." 

In  the  Fourteenth  Report  of  the  Bureau  of  Mines'  W.  G.  Miller  described  the 
geology  of  a  portion  of  the  township  of  Boston,  in  which  an  iron  range  had  been  dis- 
covered a  few  years  previous:  "The  iron  formation  or  jaspilyte  of  Boston  is  similar 
in  character  to  that  of  Temaganii  and  to  those  of  other  parts  of  Ontario  such  as  the 
Hut  ton  township  range  north  of  Sudbury,  and  the  Vermilion  range  of  the  state  of 
Minnesota."  Other  formations  referred  to  are  the  greenstones,  syenites,  conglomerate 
and  later  trap  dikes,  which  are  shown  on  the  accompanying  map. 


1  Geol.   Survey   of  Canada,   Vol.    XIV.    117A   to   130A. 

* "  Lake    Temiskaming    to    the    Height    of    Land."      11th    Report,    Bureau    of    Mines. 

3  "  Round  Lake   to   Abitibi."      12th  Report.    Bureau   of   Mines. 

*  "  Boston  Township  Iron   Ranges."      14th   Report,    Bureau  of  Mines. 
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Scene  on  Kirkiami  lake. 
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Geology 

The  rocks  of  the  area  may  be  classified  as  follows: 
Glacial  and  Recent 

Stratified  clay,  sand,  tjravel  and  other  material 

Pre=Cambrian 

LATER  DIKES  Diabase 

(Inti  usive  contact) 

COBALT  SERIES   Conglomerate 

( I  'nconformity) 


Granite,   syenite,  feldspar-porphyry. 


(^  Lamprophyre. 
(Intrusive  contact) 

timiskaming  series  Quartzite,  greywacke,  conglomerate,  with  schistose 

derivatives. 
(Unconformity) 

keewatin  Greenstone  (basalt,  andesite,  etc.),  diabase,  quartz- 

porphyry,      feldspar-porphyry,       iron       formation, 
dolomite. 

In  the  following  notes  are  given  descriptions  of  the  various  groups  of  rocks: 


KEEWATIN 

Of  the  rocks  of  the  area  those  of  the  Keewatin  system  have  the  widest  distribu- 
tion, and  they  are  usually  of  the  greenstone  type,  either  massive  or  schistose.  Where 
massive  they  are  of  a  pale  greenish  color  on  the  weathered  surface  and,  especially 
when  accompanied  by  the  ellipsoidal  or  amygdaloidal  structure,  are  readily  recognized 
in  the  field.  There  is  a  large  volume  of  greenstone  in  the  vicinity  of  Amikougami  lake 
and  also  along  the  T.  &  N.  0.  railway  southeasterly  from  Swastika  as  far  as  Boston 
creek.  At  places  in  the  latter  area  the  greenstone  is  intruded  by  syenite  and  lampro- 
phyre dikes.  The  greenstones  are  sometimes  quite  schistose  and  rusty  in  appearance. 
Since  some  of  the  fine-grained  rocks  of  the  Timiskaming  series  are  also  schistose,  it 
has  been  found  difficult  to  distinctly  classify  certain  rocks  when  occurring  near  the 
contact  of  the  Timiskaming  and  Keewatin. 

In  the  fresher  samples  of  fine-grained  greenstone  a  basaltic  texture  can  be  observed 
showing  rods  of  plagioclase  set  in  a  groundmass  of  pyroxene  or  hornblende,  which  is 
generally  altered  to  chlorite. 

What  is  believed  to  be  the  spherulitic  structure  in  greenstone  was  observed  on  the 
north  shore  of  Doig  lake  in  the  north  part  of  Lebel  township.  This  structure  is  indi- 
cated by  small  raised  and  rounded  masses  which  are  lighter  in  color  than  the  surround- 
ing rock.  Some  of  these  are  over  an  inch  in  diameter.  They  differ  quite  distinctly 
from  the  ordinary  quartz  and  calcite  amygdules  so  frequently  observed.  They  are 
grouped  quite  thickly  along  the  ellipsoids  of  the  greenstone. 

The  broad  arras  of  massive  greenish  basalt  are  not  likely  to  be  of  much  economic 
importance,  but  where  shear  zones  occur,  and  the  rocks  have  been  rendered  schistose, 
impregnated  with  secondary  solutions  and  intruded  by  light-colored  rocks,  they  are 
worthy  of  prospecting  for  gold-bearing  veins. 
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Scene  on  Blanche  river,  McElrov  township,  showing  rock\    hluff  on  ritfht,  t.M>  feet  hi^h 


Scene  on  AmikouKami  lake.     Hill  of  Kecwatin  hasalt  in  bBCk  irnunul.  rlelag  to   MM)  feci  above  lake  level. 
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The  chemical  composition  of  certain  Keewatin  rocks  is  shown  in  the  following  table. 
They  are  typical  rocks  from  Amikougami  lake. 

1.  2. 
Per  cent.         Per  cent. 

Silica 48.70  53.90 

Alumina 15.21  19.67 

Ferrous   oxide    8.35  10.21 

Ferric   oxide    4.28  0.71 

Lime 11.11  8.30 

Magnesia 3.76  0.72 

Soda 3.23  2.78 

Potash 0.59  0.58 

Carbon    dioxide    2.25  0.86 

Water 0.65  1.80 

Manganous    oxide    0.32 

1.  Ellipsoidal  greenstone  (basalt)  15  chains  west  of  III  mile  post,  north  line  of 
Teck  township. 

2.  Amygdaloidal  greenstone  (basalt),  Amikougami  lake,  15  chains  north  of  III  mile 
post,  north  line  of  Teck  township.     This  rock  also  shows  an  ellipsoidal  structure. 

Keewatin   Diabase 

Diabase,  occurring  as  dikes  and  broad  masses,  intrudes  the  fine-grained  greenstone 
at  many  places.  This  rock  is  generally  less  fresh-looking  than  the  Nipissing  diabase 
of  J  Cobalt,  but  occasionally  is  mistaken  for  this  much  younger  basic  rock.  It  is  often 
light  green  in  color  and  coarse  in  grain  like  gabbro,  while  the  original  constituents 
are  usually  altered  to  secondary  minerals.  There  is  a  large  volume  of  this  rock  around 
Araiikaugami  lake  and  throughout  the  Keewatin  areas  in  the  north  part  of  Teck  and 
Lebel.  Some  dikes  of  diabase  are  also  seen  on  Otto  lake.  The  rock  is  pre-Timiskaming 
in  age,  since  an  unconformity  was  observed  on  mining  claim  L.  1824  on  the  south  shore 
of  the  northwest  bay  of  Kirkland  lake.  Fragments  of  the  diabase  were  found 
as  pebbles  in  the  Timiskaming  conglomerate  that  rests  on  the  diabase. 

Feldspar- porphyry 

A  grey  feldspar-porphyry  to  the  east  of  Murdock  creek  in  Teck  township  has  been 
placed  in  the  Keewatin.  This  rock  has  been  described  by  Mr.  E.  L.  Bruce  as  follows: 
"  The  feldspar  phenocrysts  show  distinctly  on  the  surface.  Under  the  microscope  the 
rock  is  distinctly  porphyritic.  The  phenocrysts  are  plagioclase  feldspar  near  the  albite 
end,  set  in  a  groundmass  of  quartz,  feldspar  and  hornblende.  Considerable  alteration 
has  taken  place,  producing  chlorite,  sericite,  kaolin,  carbonates  and  epidote.  Magnetite 
and  chalcopyrite  are  present.  The  phenocrysts  make  up  a  large  part  of  the  rock,  the 
areas  of  groundmass  being  narrow. 

"An  analysis  of  this  rock  gave:  Silica,  60.71;  alumina,  14.87;  ferric  oxide,  3.26; 
ferrous  oxide,  3.60;  magnesia,  3.52;  lime,  3.29;  potash,  2.52;  soda,  4.40;  carbon  dioxide, 
1.6'8;  water,  2.35. 

"This  calculates  to  a  norm  consisting  of:  Quartz,  17.34;  orthoclase,  11.10;  albite, 
37.16;  anorthite,  1.67;  magnetite,  1.20;  chlorite,  12.93;  kaolin,  4.82;  sericite,  3.14;  horn- 
blende, 7.70. 

"This  shows  the  acidic  nature  of  the  feldspar.  The  large  quantity  of  chimin 
present  explains  the  rather  high  percentage  of  water  in  the  analysis." 

This  rock  was  not  observed  in  contact  with  the  Timiskaming  series.  It  may  pos- 
sibly be  later  than  the  Timiskaming,  but,  owing  to  its  rather  schistose  character,  it 
is  placed  with  the  Keewatin  tentatively. 

The  conglomerate  of  the  Timiskaming  series  contains  numerous  pebbles  of  feldspar- 
porphyry,  derived  from  pre-existing  rocks  of  Keewatin  or  Laurentian  age.  These  por- 
phyries were  therefore  much  older  than  those  in  the  vicinity  of  Kirkland  lake,  which 
are  younger  than  the  rocks  of  the  Timiskaming  series. 
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Ellipsoidal  greenstone,  Amikouuami  lake. 


Lnconformitv    between  conglomerate  of  the  Timiskaming   series  anil   keewatin  diabase       Claim 

I    IK24   Kirkland   lake. 
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Quartz«feldspar  porphyry 

There  are  some  outcrops  of  quartz-feldspar  porphyry  (granite  porphyry)  which 
have  been  grouped  with  the  Keewatin.  This  porphyry  occurs  chiefly  around  Goodfish 
lake  and  to  the  south  of  this  lake.  The  rock  has  a  grey  color  and  a  whitish  weather- 
ing surface  in  which  quartz  phenocrysts  are  quite  conspicuous.  The  porphyry  intrudes 
the  greenstone,  but  is  older  than  the  Timiskaming  conglomerate,  since  there  are 
pebbles  of  the  porphyry  in  the  conglomerate  on  the  north  shore  of  Garni  lake.  This 
conglomerate  is  isolated  from  the  main  area  of  Timiskaming  rocks  but  is  considered 
to  be  part  of  the  series.  The  porphyry  is  somewhat  schistose,  like  other  members  of 
the  Keewatin,  and  is  similar  to  certain  porphyries  described  in  the  Porcupine  gold 
area.  It  is  an  older  rock  than  the  reddish  and  greyish  feldspar-porphyry  found  near 
the  Tough-Oakes  mine.  Under  the  microscope  the  phenocrysts  of  quartz  are  much  cor- 
roded, with  rounded  angles,  while  the  feldspar  is  a  plagioclase  near  the  albite  end  of 
the  series.  The  feldspar  phenocrysts  are  greatly  in  excess  of  the  quartz.  The  ground- 
mass  is  quite  felsitic.  South  of  Garni  lake  the  porphyry  is  much  darker  and  finer- 
grained  than  to  the  north,  but  small  eyes  of  clear  dark-colored  quartz  aid  in  recog- 
nizing the  rock. 

Dolomite 

Ferruginous  dolomite  occurs  in  narrow  bands  in  different  parts  of  the  Keewatin 
areas.  This  rock  is  quite  prominent  in  the  southeast  part  of  Gauthier  township,  where 
several  pits  and  shafts  have  been  sunk  in  prospecting  for  gold.  A  striking  occurrence 
of  the  dolomite  can  be  seen  on  mining  claim  L.  1065  on  the  north  side  of  the  Dane- 
Larder  lake  road.  The  rock  in  places  is  greatly  intersected  by  quartz  and  carbonate 
veinlets  and  contains  the  bright  green  chrome  mica    (fuchsite). 

Iron  formation 

Members  of  the  iron  formation  occur  in  isolated  parts  of  the  area.  At  points 
along  the  railway,  between  Swastika  and  the  granite  area  south  of  Boston  creek,  there 
are  bands  of  iron  formation,  represented  chiefly  by  black  slaty  or  cherty  members,  in 
which  there  is  iron  pyrites,  the  oxidation  of  which  has  greatly  discolored  the  forma- 
tion. One  of  these  occurrences  is  just  east  of  mileage  162.  The  most  important  iron 
formation  in  the  area  is  to  the  north  of  the  Dane-Larder  lake  road  in  the  township 
of  Boston.  This  iron  range,  which  consists  of  interbanded  silica  and  magnetite,  has 
been  little  developed,  but  a  number  of  pits  have  been  sunk  upon  it.  It  has  been 
described  by  W.  G.  Miller  and  W.  A.  Parks.  The  bands  have  been  traced  over  several 
miles,  in  the  north  part  of  the  township,  by  means  of  isolated  exposures.  At  one  time 
the  formation  covered  a  large  area,  but  was  infolded  with  the  underlying  greenstone 
and  then  eroded.  The  exposures  now  consist  of  narrow,  approximately  vertical  bands. 
This  iron  formation  was  staked  several  years  ago.  It  was  later  restaked  as  gold 
prospects.  The  iron  bands  have  been  broken  up,  and  quartz  veins  have  been  formed, 
and  in  some  of  these  gold  has  been  found.  At  other  places,  as  on  H.  R.  1401  (Dane 
Copper  Mining  Company),  the  iron  formation  has  been  impregnated  sufficiently  with 
copper  pyrites  to  be  worked  as  a  copper  prospect  and  some  tons  of  copper  ore 
have  been  shipped. 
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T1MISKAMING  SLRIfcS 

A  series  of  sedimentary  rocks  was  laid  down  on  the  eroded  surface  of  the  Keewatln 
complex.  These  rocks  have  been  infolded  with  the  Keewatin  and  eroded  so  that  the 
series  has  now  a  highly  inclined  attitude.  The  strike  of  the  inclined  strata  is  in  a 
general  east  and  west  direction  while  a  schistosity  has  been  developed  in  a  northeast 
and  southwest  direction.  The  greatest  development  of  this  series  is  in  the  townships 
of  Teck  and  Lebel,  and  probably  represents  a  syncline.  Owing  to  the  amount  of  drift 
and  the  many   intrusions  of  dikes  into  the  series,  it   is  difficult  to  determine   whether 


Conglomerate  of  the  Titniskaming  series  «iiii_h  has  been  rendered  highl) 
schistose.    North  "i  O'Connell  lake.  Lebel  township. 


the  structure  is  a  syncline  or  not.  The  lower  formations  have  been  largely  altered  to 
schist,  but  conglomerate,  slate  and  greywacke,  with  some  cherty  iron  formation  can  be 
recognized  at  places  along  the  north  and  south  boundaries  of  the  series.  The  rocks 
toward  the  central  part  are  more  readily  recognizable,  being  represented  chiefly  by 
boulder  conglomerate  with  bands  of  greywacke"  and  quartzite.  The  series  can  be  traced 
easterly,  with  less  conglomerate  and  more  of  the  fine-grained  schistose  types  out- 
cropping, to  the  Larder  lake  area.     In  the   Kirkland   lake  area,  several  unconformities 
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were  found.  The  Timiskaming  series  was  laid  down  on  an  eroded  surface  of 
the  Keewatin,  the  overlying  conglomerate  containing  fragments  of  the  greenstone 
(basalt),  old  diabase,  and  altered  quartz  feldspar-porphyry  of  the  Keewatin.  These 
unconformities  can  be  seen  on  mining  locations:  L.  2796  in  the  northwest  part  of  Lebel 
township;  L.  1824  (H.  S.  1199)  on  the  south  shore  of  the  northwest  bay  of  Kirkland 
lake;  and  on  the  north  shore  of  Garni  lake.  The  greatest  width  of  the  series  of  nearly 
three  miles  is  along  the  boundary  line  between  Teck  and  Lebel. 

Like  the  Keewatin,  the  Timiskaming  series  has  been  impregnated  with  carbonate 
solutions.  A  rock  which  has  been  altered  to  ferruginous  carbonate  outcrops  about 
nine  chains  north  of  O'Connell  lake.  Some  of  the  conglomerate  bands  have  been 
compressed  into  schist  as  shown  to  the  northeast  of  O'Connell  lake.  At  other 
places  where  the  pebbles  are  of  hard  porphyry,  chert  and  other  material  the  matrix 
has  been  rendered  schistose  and  the  pebbles  are  readily  separated  from  the  matrix.  A 
conglomerate  of  this  character  occurs  to  the  north  of  Gull  lake  on  L.  2452.  Isolated 
patches  of  the  Timiskaming  series  which  have  escaped  erosion  outcrop  at  points  along 
the  Dane-Larder  lake  road. 

The  series  is  well  exposed  along  the  railway  track  west  from  Swastika  to  Keno- 
gami.  South  of  Kenogami  station  the  beds  of  conglomerate  and  greywacke  are  almost 
vertical,  while  just  west  of  the  station  rocks  of  the  Cobalt  series  are  in  almost  undis- 
turbed position. 

Sections  of  Greywacke 

A  microscopical  examination  was  made  of  greywacke  from  the  vicinity  of  the 
Tough-Oakes  mine,  just  south  of  No.  3  vein,  near  the  Teck-Lebel  line.  The  greywacke 
is  composed  of  angular  fragments  of  quartz,  orthoclase,  plagioclase,  chlorite,  and  other 
minerals,  with  considerable  carbonate  scattered  through  it.  The  rock  is  quite  readily 
recognized  as  of  sedimentary  origin.  A  rock  from  the  original  shaft  of  the  Burnside 
is  similar  to  this.  The  impregnation  of  the  rocks  by  much  carbonate  or  sericite  aids 
in  distinguishing  them  from  greywackes  of  the  Cobalt  series. 


Variety  of  Pebbles  in  the  Conjr'omerate 

There  is  a  great  variety  of  pebbles  in  the  conglomerate,  including  various  green- 
stones, diabase,  porphyries,  felsite,  an  occasional  granite  and  numerous  fragments  of 
iron  formation.  Some  of  the  fragments  of  iron  formation  are  of  a  bright,  red  jasper, 
which  gives  the  rock  a  very  striking  appearance.  There  are  also  pebbles  of  quartz 
with  pyrite  from  an  older  series  of  veins  than  the  Kirkland  lake  gold-bearing  veins. 

The  sedimentary  rocks  shown  in  Gauthier  township  extend  into  McVittie  town- 
ship. The  slate  and  associated  rocks  are  mapped  by  Mr.  M.  E.  Wilson  with  the 
Keewatin,  and  the  conglomerate  with  the  Huronian.  The  conglomerate  that  outcrops 
at  Larder  Lake  village,  and  which  is  intruded  by  lamprophyre,  is  similar  to  that  at 
Kirkland  lake,  and  for  purposes  of  correlation  may  be  called  "  Timiskaming."  The 
similarity  of  the  conglomerate  at  Larder  lake  to  the  Timiskaming  series  at  Cobalt  has 
been  referred  to  by  Mr.  M.  E.   Wilson.1 

It  is  possible  that  there  may  be  an  unconformity  in  the  series  which  is  mapped  as 
Tiiniskaming,  i.e.,  the  lower  portion,  consisting  largely  of  slate,  glossy  schist,  and 
carbonate  rock,  may  have  been  eroded  before  the  deposition  of  the  upper,  largely  con- 
glomerate  portion  of  the  series.  There  is  a  concordance  in  the  strike  of  the  sediments, 
and  no  unconformities  were  observed;  hence  all  these  sediments  were  mapped  as  one 
series. 


'Memoir   No.    17-10.    Geological    Survey,   Canada,    p.   3S. 
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Timiskaming  series,  exposed  on  the  I)ane>Larder  lake  road. 


Conglomerate  of  the  Timiskamin*  scries.     Half  mile  north  of  (iu.l  lake,   l.ebel  tOWfl«bip. 
2    M.     (P.    II) 
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P0ST-TIM1SKAM1NG  INTRUS1VES 


Lamprophyre 


Dikes  of  lamprophyre  are  common  in  the  Keewatin  and  Timiskaming.  In  the 
Keewatin  the  dikes  are  usually  quite  narrow,  some  of  them  being  only  ten  or  fifteen 
feet  wide.  The  cuttings  along  the  railroad  from  Swastika  to  Boston  creek  reveal  many 
lamprophyre  dikes.  Just  east  of  Amikougami  creek  there  is  a  mica-lamprophyre,  quite 
black  in  color.  Immediately  south  of  Boston  creek  bridge  there  is  a  reddish  lampro- 
phyre (minette),  which  shows  glistening  biotite  in  hand  specimens.  Under  the  micro- 
scope biotite  and  hornblende  are  seen  to  be  abundant.  Chlorite,  with  needles  of  rutile, 
an  alteration  from  the  mica,  is  common.  There  are  a  few  porphyritic  feldspars,  and 
microcline  is  abundant.  Quartz  in  small  grains  is  present.  Sphene,  apatite  and  mag- 
netite are  accessory  minerals.  Lamprophyre  intrudes  the  Timiskaming  series  in  some 
volume,  as  shown  on  the  accompanying  map.  In  the  large  area  in  northwest  Lebel 
there  is  a  reddish  rock  which  appears  to  be  a  differentiation  from  the  normal  black 
lamprophyre.  Often  there  is  a  ribbed  structure  in  the  rock,  due  to  very  narrow  dikes, 
an  inch  or  so  in  width,  which  intersect  the  lamprophyre.  These  dikes  may  fill  cooling 
cracks  since  they  were  not  observed  extending  into  any  of  the  adjacent  rocks.  A 
pitted  surface,  due  to  the  leaching  of  the  ferro-magnesian  mineral,  is  another  marked 
character  of  the  lamprophyre.  A  schistose  structure  is  also  often  developed.  This 
rock  is  the  oldest  of  the  intrusives  into  the  Timiskaming  series. 

Mr.  E.  L.  Bruce  has  described  an  augite-lamprophyre  from  the  north  shore  of  the 
Blanche  river  in  Eby  township.  Numerous  phenocrysts  of  augite  are  set  in  a  ground- 
mass  made  up  of  needle-like  feldspar  and  smaller  augite  crystals. 

There  is  a  somewhat  similar  lamprophyre  on  mining  claim  L.  2445  in  northwest 
Lebel.  The  phenocrysts  of  augite  are  altering  to  hornblende.  Lamprophyre  is  well 
exposed  just  south  of  the  mill  at  the  Tough-Oakes  mine. 

Analyses  of  Lamprophyre 

1.  2. 

Par  cent.  Per  cent. 

bilica 48.50  52.29 

Alumina  22.43  19.38 

Ferric    oxide     2.85  4.40 

Ferrous    oxide     4.78  6.00 

Lime 7.62  7.79 

Magnesia   1.16  3.54 

Potash 3.56  4.12 

Soda 3.38  2.12 

Carbon    dioxide    3.72  .... 

Water 2.26  .95 

1.  Lamprophyre  from  Wishman  claim,  N.E.  of  Kirkland  lake. 

2.  Lamprophyre,  north  of  main  Blanche  river,  Eby  township.     Analyst,  E.  L.  Bruce. 


Syenite 

Two  large  batholiths  of  syenite  are  shown  on  the  map.  Of  these  the  syenite  in 
Otto  township  has  a  predominant  reddish  color,  while  that  in  Boston  and  Lebel  is  gen- 
erally greyish.  The  rocks  of  both  areas  are  usually  quite  massive  in  structure,  except 
along  the  margins  of  the  older  rocks,  where  a  gneissoid  structure  is  sometimes  devel- 
oped.    Tongues  of  syenite  intrude  the  greenstone. 
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Iron  formation  of  the  Timiskaming  series,  no.-th  of  Mud  lake.  Lchel  township. 


Lamprophyre  dike  on  Wishman  claim  to  the  N.W.  of  the  Tnuifh-Oakcs  mine. 
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An  examination  of  a  syenite  from  concessions  IV  and  V,  Otto  township,  by  Mr.  E. 
L.  Bruce  showed  that  the  prominent  feldspar  is  a  plagioclase  near  the  albite  end  of 
the  series.  Other  constituents  are  orthoclase,  quartz,  biotite,  hornblende  and  pyroxene. 
An  analysis  of  the  syenite  by  Mr.  Bruce  gave  the  following  results:  Silica,  61.65; 
alumina,  18.91;  ferric  oxide,  2.37;  ferrous  oxide,  1.48;  magnesia,  1.11;  lime,  2.10; 
potash,  4.20;   soda,  5.59;    water,  0.60. 

A  quartz-hornblende  syenite,  from  the  south  boundary  of  Otto  near  the  half-mile 
post  betweens  lots  9  and  10,  consists  largely  of  albite,  microcline  and  microperthite, 
with  smaller  amounts  of  hornblende,  chlorite,  quartz,  apatite,  and  intergrowths  of  quart z 
and  feldspar. 


Conglomerate  (C)  of  the  Timiskaming-  series  which  has  been  intruded  by 

lamprophyre  (L).     At  a  later  period  both  rocks  have  been  intruded 

by  feldspar-porphyry  (P).    Claim  L.  2491,  Teck  township. 


Granite 


Around  Winnie's  lake,  in  the  northwest  part  of  the  area,  there  is  a  mass  of 
coarse,  reddish,  hornblende  granite.  This  rock  evidently  changes  to  a  syenite  when 
followed  to  the  northwest  into  Maisonvillo  township.  Under  the  microscope  the  granite 
from  east  of  this  lake  shows  numerous  large  crystals  of  albite  (with  zonal  structure), 
and  some  quartz  and  hornblende  set  in  a  matrix  of  quartz,  orthoclase  and  albite  with 
smaller  amounts  of  chlorite,  apatite  and  magnetite. 
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Feldspar- Porph\  r> 

An  intrusive  rock,  of  an  acid  or  intermediate  composition,  very  prominent  in  the 
Kirkland  lake  area,  is  a  reddish  or  greyish  porphyritic  rock  containing  phenocrysts 
of  feldspar  (albite).  The  predominating  color  of  the  porphyry  is  red,  often  of  a  deep 
rich  color.  In  parts  of  the  area  this  rock  is  in  quite  large  volume,  as  around  the  east 
end  of  the  southeast  bay  of  Kirkland  lake,  extending  northeasterly  to  the  Tough-Oakes 
mine  and  being  about  a  claim  in  width.  Then,  again,  the  porphyry  may  occur  as 
narrow  dikes  only  a  few  feet  wide  and  too  small  to  map.  Such  dikes  can  be  observed 
along  the  south  shore  of  Kirkland  lake.  The  fractures  in  the  older  rocks  strike  in  a 
general  northeast  and  southwest  direction  and  conform  to  the  general  schistosity  of 
the  country.  The  dikes  and  masses  of  porphyry  for  a  great  part  also  extend  in  this 
direction.  The  intrusions  of  feldspar-porphyry  are  not  so  abundant  in  the  Keewatin 
as  in  the  Timiskaming,  probably  because  the  conglomerate  and  greywacke  were  more 
readily  fractured  than  the  tough  Keewatin  greenstone.  The  porphyry  varies  consider- 
ably in  texture,  from  a  coarse  rock  with  readily  recognizable  phenocrysts  to  a  fine- 
grained, felsitic  rock  requiring  a  microscopic  examination  to  reveal  the  feldspar  pheno- 
crysts. In  the  coarser  phases  the  phenocrysts  average  1-16  to  1-8  inch.  They  vary  in 
color  from  a  deep  red  to  almost  white.  Occasionally  eyes  of  clear  quartz  occur  in  the 
porphyry.  Scattered  blades  of  biotite,  some  of  which  are  altered  to  chlorite,  are  often 
recognized  in  hand  specimens.  Microscopically  the  feldspar  phenocrysts  often  exhibit 
a  beautiful  zonal  structure.  Zones  of  sericitic  material  are  frequently  recognized  in 
the  phenocrysts,  probably  the  result  of  alteration  of  some  intergrown  orthoclase.  There 
are  a  few  scattered  crystals  of  quartz,  generally  smaller  than  the  feldspar  phenocrysts, 
and  laths  of  biotite,  some  of  which  show  alteration  to  chlorite.  The  groundmass  is 
fine-grained,  consisting  largely  of  feldspar  with  some  quartz. 

Analyses  of  feldspar-porphyry  gave  the  following  results:  — 

1.  2.  3. 

Per  cent.  Per  cent.  Per  cent. 

Silica   66.30  66.48  56.25 

Alumina   15.37  15.42  18.42 

Ferric    oxide    0.37  1.05  1.56 

Ferrous    oxide     1.47  1.18  7.41 

Lime   3.06  3.15  6.13 

Magnesia 1-16  1.67  2.38 

Potash 3.86  2.56  0.32 

Soda   4.78  5.97  8.10 

Carbon   dioxide 3.34  2.65  4.58 

Water 0.60  0.30  0.22 

1.  Toush-Oakes,  near  No.  1  vein. 

2.  Teck-Hughes,  near  vein  east  of  No.  1  shaft. 

3.  Cut  west  of  Swastika  station. 

Nos.  1  and  2  analyses  are  very  similar,  while  No.  3  is  quite  high  in  soda,  indicat- 
ing a  rock  composed  chiefly  of  albite,  which  may  be  called  an  albite  porphyry.  The 
analysis  of  No.  3  was  made  by  Mr.  E.  L.  Bruce,  whose  comments  are  given  in  his 
report  on  "The  Swastika  Gold  Area,"1 

The  nam.'  "feldspar-porphyry"  has  been  used  for  this  reddish  or  greyish  por- 
phyritic rock  rather  thai!  the  name  "  porphyrite "  or  "  diorite  porphyria."  Pheno- 
crysts of  albite  are  prominent  in  the  rock,  whlli  other  acidic  Feldspars  are  also  present. 
The  ferro-magnesian  minerals  occur  only  in  minor  quantity.  In  sonic  phases  of  the 
rock  the  abundance  of  albite  suggests  the  term  "albite  porphyry."  MacLaren5  usee 
the  term  "albite  porphyry"  or  "feldspar  porphyry"  to  describe  a  dike  rock  which  is 
associated  with  the  gold  deposits  of  Kalgoorlh.    Wesl    Australia.     The  albite  porphyry 


'21st  Annual  Report,  Bureau  of   M  1912,    p 

2  Genlnpy  of  th?  KalRoorlio  Goldfleld,  Mining  and  Scientific  Press,  1918,     Vol.  107,  p.  07. 
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of  Kalgoorlie  is  characterized  by  the  presence  of  notably  large,  well-shaped  crystals  of 
feldspar,  but  does  not  contain  the  hornblende  or  biotite  that  are  found  in  the  porphy- 
rites  which  are  described  by  MacLaren  as  ranging  from  dark  grey  to  bluish  rocks  like 
diorite  to  light  porphyritic  rocks  distinguishable  with  difficulty  from  feldspar-porphyry. 


Photomicrograph  of  reddish  feldspar-porphyry,  from  north 
part  of  Burnside  claim,  L.  1823.    X  19  diameters. 


Photomicrograph  of  greenish  feldspar-porphyry  from 
wall  of  gold  hearing  vein  on  Burnside  claim, 
L.  1X23.     The  ro;k  contains  consider- 
able sericite.      X  10  diameters. 
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COBALT  SHRILS 


There  is  only  one  small  area  of  conglomerate,  that  in  the  southeast  part  of  Grenfell 
township.  This  conglomerate  extends  westerly  to  Kenogami  lake,  where  it  is  well 
exposed.  Just  northwest  of  Kenogami  station  there  is  a  prominent  hill  about  110  feet 
in  height,  where  conglomerate  unconformably  overlies  Keewatin  ellipsoidal  greenstone. 
The  conglomerate  contains  numerous  boulders  of  syenite  and  granite  and  is  very  little 


^H                       ^Aa^^^AaM 

*'  ml-.  &  / 

■  ■  -.—                     - 

= 

-                 s~  _                         — 

Scene  on  Kirkland  lake. 

disturbed,  whereas  only  a  few  hundred  feet  to  the  south  the  Timiskaming  series  has 
been  greatly  folded,  the  strata  being  in  almost  vertical  attitude.  The  two  series  were 
not  observed  in  contact. 

DIABASE 

There  are  a  few  dikes  of  fresh  diabase  which  is  the  most  recent  rock  in  the  area. 
A  dike  of  red  feldspar-porphyry  has  been  intruded  by  a  dike  of  diabase  on  the  Hunton 
claim  south  of  Kirkland  lake. 


View  of  Blanche   river,  Otto  lake  ami  Swastika  mine  from  T.  &   \.  O.   kailwa>. 
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Origin  and  Age  of  Gold  Deposits 

All  the  gold  deposits  of  northern  Ontario  are  in  the  pre-Cambrian,  in  rocks  which, 
with  few  exceptions,  are  older  than  the  Cobalt  series.  After  the  folding  of  the  Timis- 
kaming  series  and  before  the  deposition  of  the  Cobalt  series,  there  was  a  period  of 
igneous  activity  during  which  basic  and  acid  rocks,  including  lamprophyre,  porphyry, 
syenite  and  granite,  were  intruded  into  the  older  rocks.  The  lamprophyre  is  distinctly 
older  than  the  other  intrusives  and  has  no  bearing  on  the  ore  deposition.  The  probable 
genetic  relationship  of  the  gold  deposits  of  Porcupine  to  granite  intrusions  has  been 
noted  in  a  report  on  that  area.  There  are  a  number  of  gold-bearing  veins  at  Kirkland 
lake,  along  the  contact  of  intrusive  feldspar-porphyry  and  older  rocks,  suggestive  of 
a  relationship  between  the  intrusive  and  the  veins.  There  are  areas  of  granite  and 
syenite  within  a  short  distance  of  the  gold  deposits.  An  examination  of  a  number  of 
specimens  from  these  plutonic  areas  shows  that  these  rocks  contain  albite,  usually  as 
phenocrysts,  similar  to  the  feldspar-porphyry.  It  is  quite  likely  that  the  granite, 
syenite  and  feldspar-porphyry  belong  to  the  same  period  of  intrusion  and  are  different 
facies  of  a  plutonic  rock  which  underlies  the  whole  area.  The  syenite  and  granite 
have  been  exposed  by  deep  erosion. 

While  the  gold-bearing  veins  were  formed  subsequent  to  the  intrusion  of  the  por- 
phyry, it  is  likely  that  they  are  genetically  connected  with  the  intrusive  rock  which 
occurs  as  dikes  and  boss-like  masses.  The  cooling  of  the  intrusive  was  apparently 
accompanied  by  shrinkage,  faulting  and  displacement  in  the  porphyry  itself  and  in  the 
adjacent  rocks.  The  gold-bearing,  silicious  solutions  that  deposited  their  burdens  in 
the  fissures  and  other  fractures  in  all  probability  represented  the  end  product  of  the 
intrusion  of  the  acid  rocks  that  have  been  mentioned. 

Lindgren1  in  his  classification  of  mineral  deposits  places  the  gold-quartz  veins  of 
Ontario  in  the  division  of  "  veins  and  replacement  deposits  formed  at  high  tempera- 
ture and  pressure  and  in  genetic  connection  with  intrusive  rocks."  He  says:  "These 
veins  are  clearly  related  to  those  of  the  southern  Applachian  states,  but,  on  the  other 
hand,  they  present  some  remarkable  analogies  with  those  of  California."  The  veins 
of  Kirkland  lake,  which  are  somewhat  unlike  those  in  other  parts  of  the  Province, 
had  not  been  discovered  prior  to  the  publication  of  Lindgren's  description.  These 
veins  were  formed  at  considerable  depth  and  have  been  exposed  by  extensive  erosion, 
but  it  is  probable  that  they  were  not  formed  at  as  high  temperatures  as  the  veins  at 
Porcupine,  in  which  tourmaline  and  pyrrhotite  frequently  occur.  The  minerals  tour- 
maline, pyroxene,  garnet,  amphibole  and  biotite,  characteristic  of  deposits  formed  at 
high  temperatures,  have  not  been  recognized  by  the  writers  in  the  Kirkland  Lake 
area.  Albite,  chlorite,  sericite  and  carbonates  are  present  in  the  deposits  as  alteration 
products.  The  veins  at  Kirkland  lake  in  their  mineral  constituents  greatly  resemble 
those  of  the  Sierra  Nevada,  California,  which  are  described  by  Lindgren.-  In  these 
latter  veins  tellurides  like  altaite,  hessite,  calaverite,  petzite  and  melonite  are  fre- 
quently associated  with  native  gold. 

In  a  comparison  of  the  Cripple  Creek  and  Kalgoorlie  gold  deposits,  Lindgren  has 
shown  that  telluride  of  gold  may  be  deposited  in  large  quantities  both  near  the  sur- 
face (as  at  Cripple  Creek),  and  at  a  depth  of  many  thousands  of  feet  below  it  (as  at 
Kalgoorlie).'  Telluride  of  gold  is  not  so  abundant  in  the  Kirkland  lake  deposits  as 
telluride  of  lead,  but  probably  occurs  in  greater  quantity  than  has  been  suspected 
owing  to  the  difficulty  of  identifying  the  telluride  in  fine  grains  when  accompanied  by 
native  gold.  As  stated  above,  the  mineral  associations  at  Kirkland  lake  are  not  typi- 
cally those  of  high  temperature  deposits.  Magnetite  has  been  found  in  gold-bearing 
veins  at   the    Huronian    mine,  a  few  miles  east   of   Kirkland   lake,   and  specularite  has 

'Mineral  Deposits;  W.   Lindgren,  p.  i;35.     2  Ibid,  p.  530. 

•Economic  Geology,  L905-6,  Vol.  !.  542,  "  Me ta somatic  Processes  in  the  Gold  Deposits 
of  Western   Australia." 
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been  reported  in  veins  from  the  Tough-Oakea  mine.     The  Kirkland  lake  deposits  have 
probably  been  formed  at  considerable  depth,  like   the    Kalgoorlie    deposits,  but    qoI    at 

such   high   temperatures,   while   the   mineral   association    is   somewhat    similar   in    thai 
native  gold  accompanies  the  tellurides. 

The  physical  characters  of  the  veins  at   Swastika  and   Kirkland   lake  are  somewhat 
different.     At  Swastika  the  veins  are  generally  several   feet  in  width  and  are  composed 


u.m.- 


Prospecting-  OH  the  Blanche  river  in  the  south  part  of   McEIro)    township 


chiefly  of  white  quartz  with  a  few  fracture  planes,  whereas  at   Kirkland  lake  the  veins 
are  quite  narrow,  often  extremely  brecciated  and  Impregnated  with  secondary  material, 

the  quartz  sometimes  forming  only  a  small  portion  of  the  ore  body. 

The  productive  veins  at  Swastika  arc  in  the  altered  Keewatin  greenstone,  while 
no  veins  of  economic  importance  have  been  found  in  the  conglomerate,  although  the 
rock  is  intruded  by  the  feldspar-porphyry.  There  is  mi  apparent  reason  why  the  con- 
glomerate at  Swastika  should   not  carry  gold-bearing  veins   as   at    Kirkland   lake.     The 
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same  may  be  said  of  the  feldspar-porphyry  at  Swastika  which  has  not  been  proved  to 
contain  economic  gold-bearing  veins,  though  this  rock  at  Kirkland  lake  shows  some 
promising  veins.  The  veins  at  Swastika  in  their  general  character,  width  of  quartz, 
lenticular  form,  and  other  features,  resemble  the  veins  in  the  Porcupine  area. 

Tellurides  have  not  been  reported  in  the  veins  at  Swastika,  but  molybdenite,  of 
such  frequent  occurrence  in  the  Kirkland  lake  area,  has  been  found  in  several  -veins 
at  the  Lucky  Cross  mine. 

The  Swastika  Area 

The  first  development  work  in  the  areas  described  in  this  report  was  done  near 
Swastika  village,  where  mining  operations  were  carried  on  at  the  Swastika  and  Lucky 
Cross  properties.  These  mines  are  equipped  with  power  plants  and  small  stamp  mills, 
and  some  bullion  has  been  produced,  but  at  the  present  time  both  properties  are  closed 
down.     The   ore   deposits   consist    of   quartz   veins,   sometimes   five   to   seven    feet  wide. 


Gold-bearinjr  quartz   showing  the  brecciation  of  the  primary  quartz  and  the  deposition 
of  pyrite  and  nold  alonjf  fracture  lines.  Swastika  mine. 


Development  has  shown  that  the  values  occur  in  shoots  in  the  veins.  There  are  often 
streaks  of  dark-colored  mineral,  roughly  parallel  with  the  walls  of  the  vein,  along 
which  sold  is  more  abundant  than  in  the  white  quartz.  A  polished  surface  of  ore 
from  No.  1  vein  of  the  Swastika  mine  shows  white  quartz  with  dark  streaks  along 
which  the  quartz  has  been  greatly  fractured.  Along  these  lines  of  weakness  there 
has  been  a  concentration  of  gold  and  iron  pyrites,  in  places  showing  rather  continu- 
ously. In  the  crushed  portions  of  the  quartz  there  are  small  clusters  of  particles  of 
iron  pyrites  and  gold.  High  values  frequently  occur  along  the  junction  of  the  quartz 
witli  the  schist.  Minute  veinlets  of  clear  quartz  up  to  K-inch  in  width  cut  the  vein 
quartz  and  are  later  than  t lie  gold.  Oalcite  and  other  carbonates  are  sometimes  present 
in  the  veins.  The  best  veins  occur  in  the  greenstone  near  the  contact  with  feldspar- 
porphyry,  while  the  veins  in  the  lieht-colored  intrusive  rock  have  not  been  found 
promising  in  the  Swastika  area. 
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kirkland  Lake  Area 

Prospecting  has  shown  a  promising  area,  extending  in  a  general  N.E.  and  S.W. 
direction,  from  about  half  a  mile  southwest  of  the  southwest  bay  of  Kirkland  lake  to 
the  vicinity  of  the  Teck-Lebel  boundary  line.  In  this  area  a  number  of  gold-bearing 
veins  have  been  discovered  in  the  conglomerate  and  porphyry,  there  being  no  outcrops 
of  Keewatin  rocks.  Further  prospecting  may  show  that  this  gold-bearing  area  extends 
beyond  the  boundaries  mentioned  above,  since  the  same  character  of  rocks  and  igneous 
intrusions  occur  for  some  miles  on  the  strike  of  the  Timiskamlng  Beriea.  The  schistose 
older  rocks,  like  the  conglomerate  and  greywacke,  have  a  general  N.E.  and  S.W.  Btrike, 
which  is  also  the  direction  followed  by  the  porphyry  dikes  and  other  intrusions.  The 
strike  of  the  majority  of  the  veins  is  also  in  the  same  direction. 

Gold-bearing  veins  have  been  found  to  the  north  of  this  area  in  Keewatin  rocks, 
namely,  in  the  southwest  part  of  Morrissette  township  and  near  the  boundary  line 
between  Teck  and  Lebel  in  the  vicinity  of  Garni  lake. 

Veins  occur  not  only  in  the  rocks  adjacent  to  the  porphyry  but  also  in  the  porphyry 
itself,  and  several  veins  have  been  found  which  pass  from  the  conglomerate  into  the 
porphyry.  The  schistose  conglomerate  is  more  likely  to  contain  a  well  denned,  though 
narrow  vein,  than  the  porphyry.  In  the  latter  rock  there  is  often  a  series  of  quartz 
stringers  and  narrow  quartz  lenses  formed  along  the  strike  of  a  fractured  zone,  pro- 
ducing an  ore  deposit  of  a  stockwork  or  stringer  lode  type,  in  which  numerous  quartz 
veinlets  intersect  the  porphyry.  A  main  Assuring  in  the  conglomerate  may  also  be 
accompanied  by  subordinate  Assuring,  producing  somewhat  similar  deposits.  The  veins 
in  the  conglomerate  are  generally  parallel  to  the  schistose  structure,  but  sometimes 
they  cross  the  schist  for  short  distances,  producing  an  irregular  strike,  as  can  be  seen 
in  No.  3  vein  of  the  Tough-Oakes,  where  it  occurs  in  the  conglomerate  and  greywacke. 
The  dip  of  the  vein  may  also  follow  that  of  the  inclined  sediments.  In  part  of  No.  L' 
vein  of  the  Tough-Oakes  mine,  on  the  east  drift  at  the  100-foot  level,  the  hanging  wall 
is  conglomerate  and  the  foot  wall  is  greywacke.  A  roughly  banded  structure  is  some- 
times shown  in  the  veins,  due  to  shear  planes  being  developed  in  the  earlier  vein 
filling. 

The  high-grade  ore  occurs  in  the  narrow  veins,  while  there  may  be  a  lower-grade 
ore  in  the  wall  rock  along  the  veins,  so  that  several  feet  of  ore  can  sometimes  be 
mined.  Development  has  not  proceeded  sufficiently  far  to  determine  the  nature  of  the 
ore  shoots  in  the  veins  as  to  their  length,  pitch,  relation  to  contact,  and  other  char- 
acteristics. 

Minerals  in  Kirkland  Lake  Veins 

The  oldest  mineral  in  the  veins  is  a  coarsely  crystalline  quartz.  Usually  this 
quartz  has  been  broken  up  and  other  minerals  deposited  in  the  fracture  planes.  Of 
these  there  is  quartz,  often  of  a  somewhat  darker  color  than  that  first  deposited.  Car- 
bonates of  various  composition  are  present  in  the  veins.  A  pink  carbonate,  on  analysis, 
proved  to  be  calcite  with  5.34  per  cent,  of  magnesium  carbonate;  a  grey  variet 
ankerite.  There  have  been  different  periods  of  fracturing.  Some  of  the  quartz  is 
later  than  the  carbonates.  Where  there  have  been  inclusions  of  country  rock  in  the 
vein  and  replacement,  some  sericite  has  been  developed,  chlorite  also  occurs  as  a  vein 
material.  Iron  pyrites  is  the  most  abundant  of  the  sulphides,  being  found  both  in  the 
wall  rock  and  in  the  veins,  usually  in  well  crystallized  forms.  Some  of  the  pyrites 
in  the  vein  is  in  fine  grains.  Copper  pyrites  occurs  to  sonic  extent,  generally  where 
the  vein  is  gold-bearing.  Galena  and  zinc  blende  occur  in  very  small  quantity.  The 
latter  material  has  been  observed  in  small  encrustation  reinlets,  which  arc  later  than 
the  ore.  Molybdenite  has  been  deposited  abundantly  in  fractures,  usually  as  a  thin 
film.  Gold-bearing  solutions  have  circulated  along  these  planes,  and  the  veins  have 
been  enriched  by  the  deposition  of  gold  in  these  later  fractures.  Later  movements  have 
often  slickensided  these  planes,  while  the  gold,  altaite  and  other  minerals  may  be  pol- 
ished. In  some  cases  the  gold  has  been  deposited  after  the  slickensldes  have  been 
formed,  since  veinlets  of  the  metal  have  been  observed  on  the  200-foot  level  of  the 
Tough-Oakes  mine,  cutting  across  the  smooth  planes  of  the  molybdenite. 
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Gold-bearing  ore  from  vein  No.  2  in  the  conglomerate,  Tough=Oakes  mine.    Specimen  shows 
the  repeated  fracturing  to  which  the  vein  has  been  subjected. 


Gold-bearing  ore  from  vein  No.  2  in  the  conglomerate, 
Tough-Oakes  mine.     The  original  quartz  filling  of 
the  vein  has  been  greatly  brecciated. 
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Telturides  ami  Gold 

There  are  several  tetlurides  in  the  ore.  Of  these  altaite,  telluride  of  lead,  has 
been  observed  in  a  number  of  veins  somewhat  abundantly.  It  is  best  recognized  by  its 
well  developed  cubical  cleavage  and  brilliant  cleavage  faces.  It  is  often  accompanied 
by  visible  gold.  Tests  made  by  Mr.  W.  K.  .McNeill,  Provincial  Assayer,  have  shown 
that  both  molybdenite  and  altaite  will  precipitate  gold  from  chloride  solution.  M- 
Campbell  and  Deyell,  of  Cobalt,  have  reported  the  presence  of  tetradymite  (telluride 
of  bismuth)  and  hessite  (telluride  of  silver)  in  ore  from  No.  L'  vein  of  the  Tough- 
Oakes  mine.  Several  tests  have  been  made  at  the  provincial  assay  office  for  gold 
telluride  in  ore  from  the  Tough-Oakes  mine,  but  the  suspected  mineral  usually  proved 
to  be  the  telluride  of  lead.  However,  one  telluride  which  came  from  the  shaft  on  No.  3 
vein  has  proved  to  be  a  gold  telluride.  The  material  was  very  carefully  examined  for 
visible  gold,  and  only  the  massive  brittle  mineral  of  a  very  pale  bronze,  almost  white, 
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color  was  examined.  On  assay,  it  yielded  40.6  per  cent.  gold.  Other  specimens  yielded 
a  yellow  globule  of  gold  before  the  blowpipe.  Theoretically,  telluride  of  gold  (Au  Te:) 
contains  43.7  per  cent.  gold.  Calaverlte  corresponds  closely  to  the  formula  for  gold 
telluride,  but  usually  contains  low  percentages  of  silver.  The  mineral  which  is 
described  above  is  probably  calaverite,  but  it  contains  no  silver. 

The  gold  occurs  for  the  most  part  in  the  native  form,  much  of  which  is  visible  to 
the  eye.  A  mass  of  coarse  gold  taken  from  the  mortar  box  of  the  stamp  mill  at  the 
Tough-Oakes  mine  contains  904.7  parts  fine  gold  and  73.1   parts  fine  silver. 

There  are  probably  some  silver-bearing  minerals  other  than  hessite  which  have  not 
been  recognized,  since  the  assays  of  shipments  of  high-grade  ore  show  a  higher  pro- 
portion of  silver  than  gold,  which  is  not  accounted  for  in  the  recovery  of  silver  by 
amalgamation  in  the  stamp  mill  of  the  Tough-Oakea  mine. 
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There  have  been  different  movements  in  the  veins,  resulting  in  repeated  circula- 
tion of  gold-bearing  solutions  with  deposition  of  the  gold  in  the  fractures.  Native 
gold  has  been  observed  in  various  constituents  of  the  vein,  namely,  in  the  glassy 
white  quartz;  in  the  cleavage  planes  of  calcite;  in  a  group  of  minerals  like  quartz, 
albite  and  carbonates.  The  gold  is  usually  associated  with  some  of  the  sulphides,  like 
pyrite,  molybdenite  and  copper  pyrites,  and  tellurides  like  altaite. 

Microscopic  Examination  of  Ore 

An  examination  of  a  number  of  thin  sections  of  ore  from  the  Kirkland  Lake  area 
shows  that  the  vein  material  has  been  much  brecciated.  Fragments  of  coarsely  crystal- 
line white  quartz  are  often  surrounded  by  secondary  minerals.     Gold  has  been  observed 


Thin  section  of  >jold  =  bearinir  quartz  from  No    2  vein, 
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in  contact  with  altaite,  molybdenite  and  iron  pyrites.  In  one  case  an  isolated  grain 
of  gold  incased  a  grain  of  telluride.  Fragments  of  greywacke  or  porphyry  are  sur- 
rounded by  vein  minerals.  One  section  shows  the  quartz  greatly  fractured  and  an 
interlacing  meshwork  of  metallic  minerals  occurs  in  the  fractures.  The  crystallized 
calcite  frequently  contains  gold  which  has  followed  along  the  rhombic  cleavage  planes. 
Small  clusters  of  dark  minerals,  sulphides,  tellurides  and  gold,  occur  throughout  the 
crushed  vein  material,  while  similar  minerals  sometimes  concentrate  along  the  margins 
of  included  fragments  like  bits  of  greywacke  or  comglomerate.  Carbonate  veinlets  fre- 
quently cut  through  the  quartz  and  included  fragments  of  rock. 
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Development 
Toutrh-Oakis   Mine! 

This  property  consists  of  a  group  of  five  claims  i  Xos.  II.  R.  1440  to  1444).  situated 
along  the  boundary  line  between  Teck  and  Lebel  townships.  Surface  prospecting 
resulted  in  the  discovery  of  five  veins,  of  which  Nos.  2  and  3  were  most  promising. 
The  greatest  development  has  been  on  No.  2  vein,  which  has  been  traced  for  390  feet 
by  means  of  trenching.  The  vein  is  narrow,  but  showed  some  extremely  high-grade 
ore  on  the  surface.  An  open  cut  was  first  made  on  a  part  of  the  ore  shoot,  and  from 
this  development  two  shipments  of  high-grade  ore,  which  was  hand-sorted,  were  made. 
The  open  cut  measured  65  feet  in  length,  7  feet  in  width  and  20  feet  in  depth.  An 
inclined  shaft  was  then  sunk  on  the  vein,  which  from  the  surface  to  the  200-foot  level 
has  a  dip  of  about  60°  S.  At  the  100-  and  200-foot  levels  drifts  were  run  to  the  east 
and  west,  following  the  somewhat  irregular  strike  of  the  vein.  An  ore  pocket  was 
also  constructed  at  the  100-foot  level.  The  main  No.  2  vein,  while  narrow,  is  gener- 
ally very  well  defined,  showing  in  places  a  rough  banding  due  to  movement.  The  vein 
is  often  greatly  brecciated  with  angular  fragments  of  quartz  or  country  rock  in  a  later 
cementing  material.  In  the  easterly  drifts  at  the  two  levels  the  vein  is  in  the  con- 
glomerate and  greywacke  of  the  Timiskaming  series,  while  in  the  westerly  drifts  it 
crosses  the  contact  into  the  porphyry  a  short  distance  from  the  shaft.  The  porphyry 
has  also  been  encountered  in  sinking  the  shaft  from  the  200-  to  the  300-foot  level,  with 
the  vein  extending  into  the  porphyry.  Development  on  the  vein  where  it  occurs  in 
the  porphyry  has  shown  that  the  high-grade  character  of  the  vein  filling  has  extended 
beyond  the  contact  with  the  conglomerate.  The  contact  of  the  conglomerate  and  por- 
phyry, as  revealed  in  the  workings,  shows  that  the  porphyry  overlies  the  sedimentary 
rock  at  a  high  angle.  Where  an  open  fissure  has  not  been  formed,  the  rock  along  the 
fissure  plane  has  been  greatly  crushed  and  numerous  slip  planes  have  been  formed 
along  which  gold-bearing  solutions  have  circulated.  In  these  planes  quartz,  molybdenite, 
gold  and  other  minerals  have  been  deposited.  The  formation  of  the  vein  fissures  was 
accompanied  by  faulting,  and  fragments  of  wall  rock  occur  in  the  veins.  There  are, 
in  addition  to  the  main  vein,  somewhat  parallel  stringers  of  quartz  for  some  feet  from 
the  vein,  affording  workable  ore  with  the  included  wall  rock  which  is  greatly  impreg- 
nated with  secondary  material.  Some  of  the  vein  material  from  the  porphyry  on  the 
200-foot  level  contains  flesh-colored  albite  in  coarsely  crystallized  masses,  giving  a 
pegmatitic  structure  to  some  of  the  vein.  Calcite  and  ankerite  occur  with  the  quartz 
and  albite,  and  grains  of  gold  are  disseminated  through  these  minerals.  A  series  of 
minor  thrust  faults  have  displaced  No.  2  vein  of  the  Tough-Oakes  mine  on  the  200-foot 
level.     The  greatest  throw  observed  is  a  foot. 

A  shaft  has  also  been  started  on  No.  3  vein,  which  is  400  feet  north  of  No.  2. 
The  easterly  part  of  this  vein  is  in  the  greywaekeeonglomerate,  and  the  westerly  part 
in  the  red  feldspar-porphyry,  while  the  dip  is  to  the  south,  similar  to  that  of  No.  2 
vein.  The  shaft  was  started  in  the  porphyry,  while  between  the  two  veins,  Xos.  2 
and  3,  is  a  band  of  conglomerate  which  is  mostly  concealed  by  drift.  The  workings 
from  this  shaft  will  be  connected  by  a  cross-cul  with  the  200-foot  level  workings  on 
No.  2  vein.  The  cross-cut  will  prospect  ground  in  the  conglomerate  that  is  adjacent 
to  the  contact  of  the  intrusive  porphyry  which  lies  to  the  west.  No.  3  vein,  as  exposed 
on  the  surface,  is  in  close  proximity,  over  its  whole  length,  to  tie  contad  of  the  eon- 
glomerate  and  porphyry. 

Greywacke  was  encountered  in  tie'  hanging  wall  at  70  feet  in  the  shaft  on  No.  :: 
vein,  while  about  one-third  of  the  shaft  at  90  feet  is  in  the  greywacke,  the  narrow 
high-grade  vein  still  being  in  the  porphyry.  The  structure  in  this  shaft  is  the  reverse 
of  that  in  the  shaft  on  No.  2  vein,  where  the  vein  at  the  surface  is  in  conglomerate, 
while  porphyry  came  in  on  the  hanging-wall  side  at  depth. 

With  the  exception  of  the  ore  from  the  open  cut,  the  excavation  for  tin  ore 
pockets  at  the  two  levels,  and  the  .-iimi'  on  the  200-foOl  level,  the  ore  raised  from  tie- 
mine  has  come  from  development  of  shaft    ami  drifts. 
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Sandy  /oam ,  grave f,  etc. 


POST-  TEMISKAMING  (mtrus.ves) 


,~S  ~  Z     ^ed  and  grey  feldspar  porphyry 


TEMISKAM/NG   SERIES 
Conglomerate  and  greywacke 

Bu i '  /ding 


Plan  o'  th2  Tojjrh-Oa\cs  and  Burns: Je  min.-s.     Mine  plans  furnished  by  NL  W.  Hotchkin'. 
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The  material,  as  it  comes  from  the  mine,  la  hand-sorted  on  a  bumping-table,  and 
the  high-grade  ore  is  bagged  for  shipment  to  the  smelter.  The  balance  la  placed  on 
the  dump,  from  which  a  pan  is  transported  to  the  mill,  where  II  la  treated  by  .rush- 
ing in  a  battery  of  five  1,050-lb.  stamps,  and  passed  over  amalgamating  platea  which 
catch  about  50  per  cent,  of  the  head  values.  The  tailing  is  Impounded  for  future 
treatment.  This  treatment  is  only  temporary,  pending  experiments  on  the  ore,  which 
will  suggest  the  type  of  mill  to  be  erected. 

The  power  for  the  mine  and  mill  will  be  furnished  by  electric  motors  driven  by 
power  transmitted  from  a  hydro-electric  de\elopment  al  Charlton,  a  d  il   twenty- 

five  miles. 


.  %%<ita 


Surface  plant  at  No.  2  vein,  Tou^h-Oakc*  mini.-. 


Photo.   K.  E.  Flow  . 


Up    to   January    1st,    1914,   the    following   shipments    of   high-grade    ore    were    made 
from  the  Tough-Oakes  mine: 


Ore  shipments 


Date 


Tons 


Silver 


Gold 


Lol  A  

Lot  15 

Sept.  is.  1912. .. 
Dec.  21.  1912 
March  19,  1918.. 

June  •">.  1913 

Oct,  30,  1913.... 

1 
Hi 
20 
30 
28 

89 
90 
52 
43 
28 

Oz 

.  per  ton 

2:;  '4 
33.66 
37.90 
64.20 

()/ 

.  pit  ton 

17.4:, 
22.50 
19.68 
23.04 

|.i,i  (     

Lot  1)  

Lo1  E 

24.  07 

Total 

101 

04 

<;p>>s  Values 


660.37 
9,235.60 
8,  192.23 

i:;. 1-17. 10 
1  1,685.9  ' 

$40.221 .20 


1'])  to  the  same  date  the  small  mill  treated  1,975  tons  of  ore  and  with  about  50  per 
cent,  recovery  produced  bullion  containing  1,272.41  fine  OZ.  gold  and  19S.23  fine  oz. 
silver,  with  a  total  value  of  $26,348.87. 

Development  consisted  of  a  shaft  208  feel  deep,  with  drifting  of  217  feet  at  the 
100-foot  level,  and  146  feet  at  the  200-fool  level,  in  addition  there  is  an  open  cut 
65  feet  in  length  and  pockets  and  stations  at    the  two  levels. 


3    M.    (P.   11) 
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BotmMc 

This  property  (claims  Nos.  L.  1821-3)  adjoins  the  principal  claim  of  the  Tough- 
Oakes  group  on  the  south.  Veins  have  been  discovered  near  the  contact  of  the  porphyry 
and  conglomerate.  The  principal  workings  are  on  the  northeast  part  of  claim  L.  182:?. 
where  veins  were  exposed  by  deep  trenches.  No.  1  shaft  was  sunk  on  a  vein  which 
showed   high-grade  ore  on   the  surface.     The  shaft   is   vertical,   and   the   vein   left   the 


A  narrow  part  ol  No.  -  vein  in. the  conglomerate,   faugh  Oakei  nine. 


shaft  at  60  feet  down;  at  80  feel  cul  was  made  x.  30    w.  for  110  feet      \  vein 

containing  high-grad<  ore  was  encountered  .it  30  feet,  which  will  be  drilled  on,  Th< 
ore  in  the  vein,  where  cut,  i-  Blmilar  to  thai  from  No.  2  vein  of  the  Tough-Oakes. 
Several  narrow  veins  were  also  found  in  the  Bouthwes!  pari  of  the  claim  which  show 
high  values  on  assay. 
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Teck-Hutrhes 

There  has  been  considerable  prospecting  accomplished  by  means  of  trenching  and 
underground  work  on  this  claim,  No.  L.  1238.  No.  1  shaft,  at  the  east  side  of  the 
property,  was  sunk  vertically  100  feet  on  a  vein  in  the  feldspar-porphyry,  and  a  cross- 
cut of  23  feet  was  made  to  the  south  to  the  vein  which  dipped  from  the  shaft.  Drifts 
were  run  70  feet  to  the  east  and  30  feet  to  the  west  on  the  vein.  The  vein  is  exposed 
to  the  northeast  of  the  shaft.  At  one  place  there  are  about  two  and  a  half  feet  of 
quartz  with  porphyry  inclusions,  with  an  excess  of  quartz,  while  on  each  side  there 
are  one  and  a  half  feet  of  porphyry  carrying  quartz  veinlets.  The  vein  matter  is 
lighter  colored  than  that  in  the  veins  in  the  conglomerate. 


No.  1   vein,  Teck- Hushes,  vein  o;curs  in  the  feldspar=porphyrv. 


No.  2  shaft  was  sunk  40  feet  on  No.  2  vein  in  the  conglomerate,  which  was  traced 
200  feet  on  the  surface  by  trenching.  At  one  point  there  is  a  width  of  12  inches  of 
vein  material,  consisting  of  quartz  and  altered  conglomerate,  which  has  a  crushed 
appearance.     The  vein  contains  molybdenite,  pyrite,  and  some  visible  gold. 

No.  3  shaft  was  sunk  in  the  porphyry  to  the  75-foot  level,  and  a  drift  of  163  feet 
made  easterly  on  a  fractured  zone  containing  quartz.  Short  cross-cuts  were  made  at 
50  feet  and  at  100  feet.  A  cross-cut  was  made  to  the  north  to  intersect  vein  No.  2, 
in  which  there  is  ore  where  the  vein  was  cut.  At  163  feet  in  the  drift  a  cross-cut  was 
made  to  the  south,  where  another  fractured  zone  was  encountered  and  which  was 
being  drifted  on  in  March,  1914. 
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\\  right    harnra\  c 

This  property,  claims  Nob.  11.  K.  709-710,  is  Bituated  al  the  east  end  of  the  south- 
east bay  of  Kirkland  lake.  The  veins  occur  in  the  red  feldspar-porphyry,  and  are 
comparable  in  structure  with  veins  which  are  found  in  the  porphyry  in  other  parts  of 
the  area.  In  the  north  part  of  the  claims  there  is  a  promising  vein  thai  Btrikes  to  the 
north  of  east  and  in  which  gold  and  tellurides  occur.  The  vein  tilling  consists  of 
quartz,  calcite,  and  Included  rock,  together  with  molybdenite,  tellurlde  (altaite),  pyrlte, 
and  other  minerals.  A  shaft  has  been  sunk  to  a  depth  of  78  feet,  and  the  vein  has 
been  drifted  on  to  the  west  for  no  foot  and  to  the  east  for  55  f< 

Sylvanite  (Wright  ami  Robbing) 

When  this  property,  claims  Xos.  L.  2100-03,  2207,  2226,  was  visited  in  January. 
1914,  shafts  were  being  sunk  on  two  veins.  On  the  Wright  claim,  X...  l  shaft  was 
down  40  feet  in  the  porphyry,  where  there  is  a  fracture  zone,  showing  quartz  veinlets 
intersecting  the  porphyry.  No.  '1  shaft  on  the  Etobbins  was  down  20  feet,  with  condi- 
tions similar  to  those  on  the  Wright.     Gold  could  be  observed   in   tie-  vein   mal 


1  d  ■•**• 


Saw  mill  at  Huronian  mine,  Benverhousc  lake,  northeast  part  (it  Qauthicr  township. 


On  this  claim,  L.  1S57,  a  4n-foot  shaft  has  been  sunk  on  an  altered  part  of  a  por- 
phyry dike,  which  is  somewhat  greenish  in  color,  and  is  Intersected  by  quarts  vi  in- 
lets. Some  drifting  has  been  done  on  this  fractured  zone  At  various  places  on  the 
surface    gold   can    be   seen    in    the    quartz    veinlets    and    in    fractures    in    the    porphyry. 

Shafts  have  been  sunk  on  other  properties,  Including  the  Wettlaufer  (L.  16626), 
Wood   (L.  1236),  and  Hunton    (L.16621). 


(iold   111  other   Townships 

Morriaette  township.  On  claims  L.  2194  and  L.  2202  (Costello),  visible  gold  occurs 
In  a  zone  of  rusty  carbonate  Impregnated  with  quartz.  The  country  rock  is  amygda- 
loidal  basalt,  which   Is  intruded   by   light-colored  quartz  porphyry. 

Oouthier  township.  Gold-bearing  quartz  veins  have  been  found  in  the  northeast 
part  of  the  township.  Just   west   of  Beaverhouse  lake,  on   claims  now  operated   by  La 
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Mine  D'Or  Huronia.  The  quartz  veins  are  narrow,  but  gold  can  be  observed  at  a 
number  of  places.  Magnetite,  iron  pyrites  and  copper  pyrites  were  observed  in  the 
veins.  The  country  rock  is  Keewatin  greenstone,  which  is  intruded  by  narrow  dikes 
of  reddish  porphyry. 

Copper  Ore 

On  a  group  of  claims  in  Lebel  and  Teck  townships  the  Dane  Mining  Company  is 
prospecting  for  copper  ore.  Two  shafts  have  been  sunk  on  copper-bearing  veins,  and 
some  ore  has  been  shipped  from  the  property. 


Shaft  mi  quartz  vein,  carrying  copper  pyrites.     Dane  Copper  Minim; 
Co.,  Lehcl  township. 
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MAISONVILLE,  ORENFELL  AND  liliY 

A  geological  map  of  the  townships  of  Maisunville,  Grenfell  and  Eby  accompanies 
the  report  on  the  Kirkland  lake  and  Swastika  gold 

The  townships  lie  Immediately  to  the  west  of  the  areas  previouslj  described.  The 
geology  of  Maisonville,  Grenfell  and  Bby  is  very  similar  to  that  of  the  Kirkland  Lake 
and  Swastika  areas,  and  has  1>.  .  n  described  in  some  detail  in  the  marginal  notes 
accompanying  the  geological  map  of  the  townships. 

The   predominating   rocks   are   of    the    Keewatin    Bystem,   consisting   of   basal: 
andesite  which   have  been   intruded   by   diabase,   the   latter   rock   sometimes   occurring 
in  large  volume     There  are  also  some  scattered  bands  of  Iron  formation,  particularly 
in    Maisonville   township. 

The  Timiskaming  Beries  has  bees  traced  from  Tecs  township  westerly  Into  Gr< 
and  Eby  townships  as  far  as  Kenogaml  lake. 


PPi 

^^BhP 

*  -^biHEHbvIL  jM          uT 

1          wti 

t»»* 

■I 

\  -.me  xi  Lower  Twin  hike,  Maisonville  township,  showlna  ;i  section  "i  the  C<>Kiii  series  in 

almost  horizontal  position. 

The   po8t-TImiskaming   Intrusives,   with   the  exception   of  granite  and   Byenite,  are 
not  marly  bo    \  idespread  as  in  the  townships  to  the  east     There  ar<    a  f<  w   dik( 
lamprophyre   throughout    the   Keewatin   and   the   Timiskaming.     <>n   lot    A   in   the   fifth 
concession  of  .Maisonville  a  lamprophyre  contains   numerous   inclusions  of  & 
and  other  rocks,  simulating  a  conglomerate.     This  conglomerate-like  lamprophyre  has 
been  observed  at  Cobalt   and   Kirkland   lake.     The  granite  and   Byenite  are  similai 
the  occurrences  in  the  town  th<    east      Feldspar-porphyry  occurs  only  as  narrow 

dikes.    In  one  of  these  dikes  on  Wolf  laki    gold-bearing  veins  have  been  found 

There  are  rocks  of  the  Cobalt  tending  from  Kenogaml  station  westerly  to 

Kenogaml  lake.    On  the  easl  Bhore  of  this  lake  there  is  a  minor  unconformity  In  the 
Cobalt  series.     Fragments  of  a  Blate-like  greywacke*  from  the  lower  part   of  the  s< 
are  included  in  a  coarse  conglomerate  overlying  the  greywackfi,     This  oocurrem 
similar  to  that  on  Obushkong  lake,  Qowganda.* 

There    are    also    isolated    ezposurei    Ol    the    rocks    of    the    Cobal  along    the 

westerly  side  of  Grenfell  and   Maisonville  townships. 
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Economic  Notes 
Gold 

A  number  of  narrow  quartz  veins  occur  in  rocks  of  the  Keewatin  system  and  also 
in  the  intrusive  reddish  feldspar-porphyry  in  the  township  of  Maisonville,  and  in 
Grenfell  along  the  south  boundary  of  Maisonville.  Native  gold  has  been  reported  in 
several  veins  on  properties  along  the  railway  to  the  north  of  Sesekinika  lake.  Several 
shallow  shafts  or  pits  have  been  sunk  on  these  veins  in  recent  years,  but  during  the 
fall  of  1913  very  little  work  was  being  done.  There  was,  however,  some  activity  in 
the  vicinity  of  Wolf  lake  and  in  the  area  south  of  this  lake  toward  Sesekinika. 

The  Dane  Copper  Mining  Company  was  prospecting  part  of  lot  5  in  the  fifth  con- 
cession of  Maisonville,  to  the  east  of  Wolf  lake.  A  great  part  of  the  work  consisted 
in  trenching  on  the  strike  of  veins  that  had  recently  been  discovered.  On  the  north 
part  of  the  property  the  country  rock  is  amygdaloidal  basalt,  which  is  quite  schistose 
near  the  veins.  There  are  three  parallel  quartz  veins,  having  a  strike  of  nearly  north- 
west and  southeast.  The  veins  occur  in  schistose  rock  that  is  highly  impregnated 
with  crystallized  iron  pyrites.  A  shaft  has  been  sunk  on  one  vein  to  a  depth  of 
50  feet.  About  one-half  mile  to  the  southeast  there  is  an  outcrop  of  reddish  feldspar- 
porphyry  in  which  there  are  several  quartz  veins  with  showings  of  visible  gold.  One 
of  these  veins  has  been  stripped  for  400  feet.  Masses  of  porphyry  are  included  in 
the  vein. 

In  September,  1913,  a  gold-bearing  quartz  vein  was  discovered  on  lot  6  in  the  first 
concession,  Maisonville,  just  to  the  south  of  Kapakita  creek.  The  vein,  which  averages 
less  than  six  inches  in  width,  has  been  traced  for  150  feet.  Some  gold  and  iron  pyrites 
were  observed  in  parts  of  the  vein.  The  wall  rock  is  greenstone  of  a  massive  char- 
acter, and  has  been  little  altered  by  secondary  solutions. 

Lead  and  Zinc 

Narrow  calcite  veins,  carrying  small  amounts  of  galena  and  zinc  blende,  have 
been  found  in  the  greenstone  on  the  west  shore  of  Wewegimok  lake.  To  the  south  of 
Wolf  lake  there  are  several  quartz-calcite  veins  carrying  similar  minerals.  On  claim 
H.  R.  580,  belonging  to  Mr.  Dan  Smith,  of  Sesekinika,  one  of  these  veins  has  been 
stripped  or  trenched  for  200  feet.  The  vein,  which  is  14  inches  wide  at  one  place  on 
the  surface,  carries  a  high  proportion  of  galena  and  zinc  blende.  A  shaft  has  been 
sunk  50  feet  and  several  tons  of  lead-zinc  ore  have  been  piled  up.  The  quartz  has 
been  deposited  along  the  walls  of  the  fissure,  while  the  calcite,  with  most  of  the  sul- 
phides, has  filled  the  centre. 

Iron  Pyrites 

On  lot  7,  in  the  third  concession  of  Maisonville,  the  iron  formation  is  much  frac- 
tured and  impregnated  with  iron  pyrites,  pyrrhotite  and  a  little  copper  pyrites.  A 
sample  of  pyrrhotite  on  analysis  showed  a  trace  of  nickel.  The  rock  in  the  vicinity 
is  greatly  oxidized,  and  this  locality  is  worthy  of  prospecting  for  iron  pyrites,  a 
mineral  used  in  the  manufacture  of  sulphuric  acid. 

More  Recent  Discoveries  of  Gold  in  Maisonville 

A  discovery  of  native  gold  and  telluride  of  silver  and  gold  in  quartz  veins  was 
made  early  in  .Tunc,  1914,  on  the  Labine-Smith  claims  in  the  north  part  of  lot  9  in 
the  second  concession  of  Maisonville  township.  The  quartz  veins  have  a  general 
strike  of  N.  20"j  K.  magnetic.  The  dip  is  generally  to  the  west,  but  one  vein  with  a 
width  of  two  fen  dips  to  the  east.  Some  material  carrying  considerable  native  gold 
and  telluride  was  taken  from  a  narrow  vein  on  the  east  side  of  the  property.  This 
vein,   which   at   one  exposure  has  a   width   of  six  inches,  has  been  traced   over  several 
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hundred  feet  by  means  of  trenches.     The  quartz,  which   is  of  a  milky   white  chara 
carries  small  amounts  of  iron  pyrites,  while  al  places  the  wall  rock  carries  thi>  mineral 
abundantly.     An  examination  of  some  specimens  Bhows  the  telluride  and  gold  to  occur 
in  fractures  in  the  quartz.     The  former  mineral  a  has  a  plate-like 

and   again    may   occur   in   small   masses    readily    recognized    in    hand   specimens.     Some 
of  the  quartz  has  a  comb  structure. 

An  assay  of  the  telluride  by  Messrs.  Campbell  and   Deyell,  Cobalt,  g;  Follow- 

ing  results:    Silver   43.3   per   cent.,   gold   20   and    tellurium   28.32.     The   balance   of  the 
sample  is  composed  of  impurities  like  silica  and  carbonate.     Th  ">nds 

to  that  of  the  mineral  petzite.     Another  telluride  also  appears  to  be  present. 

The  occurrence  of  tellurides  in  gold-bearing  veins  in  northern  Ontario  is  gradu- 
ally being  extended. 

The  veins  occur  in  the  Keewatin,  which  consists  of  ellipsoidal  greenstone  with 
intrusions  of  a  coarse-grained  diabase.  There  is  a  small  feldspar-porphyry  dike  near 
vein  No.  3. 

On  the  Malouf  claim  (northwest  quarter  of  the  north  halt  of  lot  10  in  the  second 
concession),  one-quarter  of  a  mile  west  of  the  previously  mentioned  property,  ns 
gold  has  been  discovered  in  quartz  veins  and  oxidized  wall  rock.  An  excavation  of 
30  feet  in  length  has  been  made  on  the  deposit,  which  consists  of  narrow  quartz  veins 
dipping  at  a  low  angle  to  the  west.  The  decomposed  material  from  this  cut  was 
treated  for  a  time  in  an  arrastra  located  at  the  base  of  the  hill  near  the  railway  track. 

Bibliography  of  the  Kirkland  Lake  and   Swastika  Gold   Areas 

"The  Swastika  Gold  Area,"  E.  L.  Bruce,  21st  Annual  Report,  Bureau  of  Mines,  Ont. 

"Kirkland  Lake  Gold  Deposits,"  R.  E.  Hore,  Canadian  Mining  Journal.  July  1",, 
1913. 

"Ore  Deposits  of  Kirkland  Lake  District,"  Chas.  Spearman,  Canadian  Mining 
Journal,  October  1,   1913. 

"Occurrence  of  Gold  in  Ontario,"  J.  B.  Tyrrell,  Institution  of  Mining  and  M-  tal- 
Iurgy,  Bull.  110,  1913. 
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